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PREFACE. 



The increasing importance which the study of Pathology 
and Morbid Anatomy has recently assumed in this country, 
has induced the author to endeavor to supply an admitted 
want in our medical literature, by publishing this small work 
on the subject. As qualifications for so doing, he claims 
merely to have been, during the past few years, a student 
and teacher in the Post-Mortem Room, and to have en- 
deavored to make himself acquainted with the writings of 
others on the same subject. 

This work, as its title implies, is strictly elementary. Its 
object is to give a brief account of the more important mor- 
bid processes which take place in the human body, in accord- 
ance with the present position of pathological knowledge. 
To fulfil this end, the general pathology of each process has 
first been described, and subsequently the same process as it 
occurs in ^the several organs and tissues of the body has been 
considered. 

As the work is mainly intended as an elementary text- 
book for the student, a discussion of the different views which 
are held by different Pathologists respecting some of the 
subjects of which it treats, has been as far as possible avoided, 
the author having endeavored to advance those opinions 
which appear to him to have the greatest claim on general 
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acceptance. For the same reason reference to the various 
authors has in most cases not been given, it having been 
deemed sufficient to append a list of the principal works 
which have been consulted. 

Pathology has made such rapid and important advances 
during the last few years — ^mainly owing to the researches of 
German investigators — ^and the knowledge of some of the 
most important of the morbid processes — e. g.y the develop- 
ment of new formations, inflammation, and tuberculosis — is 
still so far from being complete, that the author has experi- 
enced considerable difficulty in the composition of this work. 
For its many imperfections he would therefore claim the 
reader's in(iulgence. 

The woodcuts have, for the most part, been borrowed from 
other works, principally from " Rindfleisch's Lehrbuch der 
pathologischen Gewebelehre ;" but some of them have been 
drawn by the artist from the author's own preparations. 

In conclusion, the author must express his deep obligations 
to his colleague. Dr. Silver, for the trouble he has so kindly 
taken in helping him to revise the proof-sheets as they have 
passed through the press, and also for the many valuable 
suggestions given him in the preparation of the work. 

74 "WiMPOLB Street, Cavendish Squa.bk, 

August, 1871. 
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PATHOLOGY AND MORBID ANATOMY. 



INTKODUCTION. 

Pathology treats of the origin, nature, course, and causes of 
those changes in the body which constitute disease ; Morbid 
Anatomy^ or Morbid Histology^ of the actual alterations in the 
V tissues which the disease has produced. The former is there- 
fore comparable with Physiology, the latter with the Histology 
of the normal tissues. 

By disease is understood some deviation from the state of 
health ; a deviation consisting for the most part in an alteration 
in the functions, properties, or structure, of some tissue or 
organ, owing to which its office in the economy is no longer per- 
formed in accordance with the normal standard. As health is 
itself merely a relative terra and implies no definite performance 
of the processes of life, so disease is equally indefinite ; it cannot 
be separated from health by any well-defined boundary, the one 
passing by insensible gradations into the other. 

Disease, being thus merely an abnormal performance of those 
processes which constitute life, a knowledge of these must 
necessarily precede the study of pathology. Life comprises the 
formation and maintenance of the tissues and the exhibition of 
their various functions. Such formation and maintenance, which 
may be included under the general term of Nutrition^ consist in 
the continuous supply of new material, the separation of this 
from the blood, and its appropriation by the tissues, together 
with the removal of the products of their waste. Function is 
the special manifestation of the life of the part, as distinct from 
its growth and the maintenance of its structure ; in the secret- 
ing cell, consisting in the alteration of the substances abstracted 
from the blood to fulfil some special purpose in the economy ; 
in nerve, in the transmission of impulses of motion and sensation, 

Ac. The performance of function is obviously dependent upon 

2 



18 INTRODUCTION. 

the state of nutrition. "When both of these are normal the con- 
dition is one of healthy when abnormal one of disease. 

As in health the nutrition is principally dependent upon the tis- 
sues themselves, these abstracting, appropriating, and altering the 
material which is supplied to them by the blood ; so in disease it is 
the tissues which play the most important part, and alterations in 
them are amongst the most frequent of the morbid processes. 

The supply and comf)osition of the blood must at the same 
time constitute a most important cause of abnormal nutrition. 
In regarding the blood, however, as a cause of disease, it must 
be borne in mind that this fluid is in a state of constant depen- 
dence upon other parts ; its component elements are derived from 
external sources and undergo continual change, and although 
possibly under certain circumstances it may become altered by 
virtue of changes in the nutritive activity of its corpuscular 
elements, alterations in its constitution must in most cases result 
either from some change in the process of its formation, as from 
the ingestion of improper or insufficient food, mal-assimilation, 
or disease of the lymphatic structures ; from changes in the secre- 
tory or excretory processes ; or from the introduction of foreign 
substances, derived from extraneous sources. Whilst, therefore, 
alterations in the composition of the blood may be important 
agents in the production of abnormal nutritive changes, they 
almost invariably depend upon some antecedent condition, and 
can rarely be regarded as the primary cause of disease. 

The blood maj^ also become a cause of disease, owing to an 
abnormal activity of its white corpuscles and their migration 
through the walls of the bloodvessels into the surrounding tis- 
sues, where they may constitute centres of morbid nutritive 
changes. (See " Inflammation.") 

Lastly, the influence of the nervous system must be taken into 
account in considering alterations in nutrition and function. 
This not only influences the circulation and supply of blood, but 
also tissue-change ; recent researches tending to show that nerve- 
fibres terminate in the ultimate elements of nearly all tissues. 

The^r^^ part of this work will be devoted exclusively to the 
consideration of morbid processes which are characterized mainly 
by alterations in nutrition; the second^ to those in which an 
altered nutrition is associated w^ith changes in the blood and 
circulation, constituting "inflammation;" and the third^ to 
changes in the blood and circulation alone. 
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As the most important element in nutrition, both in health 
and disease, is the activity of the tissues themselves — the sup- 
ply of nutritive material, although an essential, being merely a 
passive part of the process — ^it becomes ^necessary to consider, 
somewhg^t minutely, those parts of the tissues in which this 
activity resides. 

Ever since Schwann discovered the cellular nature of animals, 
and established the analogy between animal and vegetable cells, 
there has been a gradually increasing conviction amongst physi- 
ologists, which has now become a universally accepted physio- 
logical and pathological doctrine, that the cell is the seat of 
nutrition and function ; and further, that each individual cell is 
itself an independent organism, endowed with all those proper- 
ties, and capable of exhibiting all those active changes which 
are characteristic of life. Every organized part of the body is 
either itself a cell or is derived from cells, and the cells them- 
selves originate from pre-existing cells, and under no circum- 
stances do they originate de novo. 

"Whilst therefore the whole body is made up of cells, or of 
substances derived from cells, and the cell is itself the ultimate 
morphological element which is capable of exhibiting any mani- 
festation of life, it must be borne in mind, that in a complex 
organism, the phenomena of life are the result of the continued 
activity of innumerable cells, many of which possess distinct 
and peculiar functions, and which by their combination become 
endowed with new powers, and exhibit new forces; so that, 
although each individual unit possesses an independent activity, 
it is in a state of constant dependence upon others with which 
it is more or less intimately associated. 

CoNSXiTUTioN OF Cells. — When the analogy was established 
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Fig. 1. 




between the animal and vegetable cell, the former was held to 

be constructed in all cases upon the same principle 
as the latter, and to consist of a cell-wall^ inclosing 
a cavity in which were contained a nucleus Sind fluid 
contents, (Fig. 1.) This was the idea of the cell 
held by Schwann and Remak, and supported espe- 
cially by Virchow, who maintained that these 
three constituents were essential to its vitality and 
existence. 

During recent years, however, this definition has 
been modified. The existence of a cell-wall was in 
Cells from a Can- many cascs not evident: in the embryonic cells, in 

cer. Showing cell- ^t ^ . i, . « 

wall, cell -con- thosc 01 mauv rapidly ffrowme: new lormations, 

tents nuclei and v r j o o 7 

nucleoli The nu- and iu tbc corpusclcs of blood, pus, and mucus, no 

clei dividing. ... ' x- 7 i ^ 

limiting membrane could be demonstrated. This 
led to a new definition of the cell hy Leydig and Max Schultze, 
who held that a little mass of matter inclosing a nucleus was 
all that was necessary for its constitution. The latter of these 
physiologists not only rejected the cell-wall as an essential con- 
stituent, but established the identity of the mass of matter 
(cell-contents) with animal sareode — a contractile substance 
existing in the lower animals — and showed, that like it, it was 
endowed with the power of spontaneous movement : this sub- 
stance he called protoplasm. He further pointed out, that the 
existence of a distinct cell-wall was the result of a retrograde pro- 
cess taking place in the outer layers of the protoplasm, and that 
the latter was the real seat of the activity of the cell. These 
views closely correspond with those held by Dr. Beale in this 
country.^ 

The definition of a cell has been still further modified by 
Briicke, Strieker, and others, who consider that the existence 
of a nucleus is not essential to its constitution. This opinion 
is principally based upon the fact, that in the cryptogamia, and 
in some of the lowest animal . forms, cells occur in which no 
nucleus is visible. 

It would thus appear probable that a simple mass of proto- 
plasm may, in some exceptional cases, be all that is necessary to 
constitute a cell — i. e., an elementary organism, capable of ex- 

* Dr. Beale calls the protoplasm germinal matter or hioplasrn ; the cell-wall, 
j^rmed material. 
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hibiting independently all the phenomena of life ; but that the 
nucleus is an exceedingly constant, and almost invariable, con- 
stituent. The cell-wall is much less constant, and being the 
result of a retrograde change in the outer laj^ers of the proto- 
plasm, it must be regarded, in point of vitality, as inferior to 
the rest of the cell. 

Protoplasm itself is a homogeneous structureless material, 
although as it is met with in cells it usuallj^ contains adventi- 
tious matters — as granules of fat, pigment, &c. — which are either 
the result of its metamorphosis, or have been taken up from 
without. In consistence it is subject to constant variations, 
being sometimes perfectly fluid, at others more or less solid and 
gelatinous. The cell-wall, when it exists, is of much firmer con- 
sistence than the protoplasm. In some cells the protoplasm 
constitutes but a small proportion of the cell-contents, other 
substances peculiar to the cell being associated with it ; as, for 
example, fat 'in the cells of adipose tissue. (See also fatty infil- 
tration of liver cells. Fig. 10.) 

The nucleus is much more constant both in size and form than 
the cell. It is usually spherical or oval in shape, and often con- 
tains one or more minute, round or angular bodies, termed 
nudeoli. It oflTers a greater resistance to chemical reagents than 
the other constituents of the cell, and in disease often remains 
after these have been destroyed. It is also stained more deeply 
by carmine. Structurally, it appears often to be perfectly homo- 
geneous, or faintly granular ; in some cases it is invested by a 
limiting membrane, and is thus of a vesicular nature. Several 
nuclei may be contained within the same cell. 

Physiology of Cells. — The cell being, as already stated, the 
seat of all those nutritive and functional processes which are 
characteristic of life, the question arises, as to what part is 
played by its respective constituents, and whether the cell-wall, 
the protoplasm (cell-contents), and the nucleus have diflTerent 
oflices. 

The cell-wall being the result of a retrogressive change in the 
protoplasm, it cannot be regarded as taking any part in the life 
of the cell, the activity of which is diminished by its existence, 
as is also its power of reproducing itself by divisiqn. It is in 
old cells that a cell-wall is most frequently met with; in those 
newly formed it is usually entirely wanting. 



22 THE "CELL. 



» 



The nucleus has always been looked upon as the seat of the 
nutrition, as distinct from the specific functions of cells, and has 
been supposed to play an important part in their multiplication 
and reproduction. The fact that when a cell divides, the division 
usually commences in the nucleus, and only subsequently takes 
place in the rest of the cell, would appear to favor this view ; as 
would also the great uniformity of the nucleus both, in size and 
form, whatever be the functional nature of the cell. It must 
be borne in mind, however, that non-nucleated cells may multi- 
ply, and that nucleated cells have been observed to divide, the 
nucleus itself taking no part in the process. 

Whatever be the part played by the nucleus, there can be no 
doubt that the protoplasm is the most important factor of the 
cell,. and it may itself be the only constituent. The spontaneous 
movements, alterations in form, and migratory powers charac- 
teristic of young cells, are due to the protoplasm ; such move- 
ments are observed in the cells of the embryo, in lymphatic and 
young epithelial cells, in some of the cells of connective tissue, 
and in white blood-corpuscles and pus-corpuscles. 

The protoplasm, as already stated, may be the sole seat of the 
nutritive and formative power of the cell ; it would appear, 
however, probable that it is especially concerned in the perform- 
ance of function, and that the specific functional peculiarities 
of cells are dependent rather upon it than upon their other con- 
stituents. The volume and consistence of the protoplasm varies 
in difterent cells, and in the same cell at diflferent times, and 
under different circumstances. It is apparently capable of im- 
bibing and giving up fluids, at the same time undergoing cor- 
responding alterations in volume. These considerations render 
it probable that it is the seat of the selective power of the cell, 
and of those other properties which represent its specific func- 
tions. 

Genesis of Cells. — The proposition of Virchow, that every 
cell originates directly from a pre-existing cell, forms the basis 
of the pathology of the present day. To Eemak, however, 
must be ascribed the merit of having first established the cellu- 
lar origin of the tissues. 

The multiplication of cells may take place in three ways, — by 
simple division^ by gemmation^ and by endogenous growth. In the 
first two methods the cell breaks up into fragments ; in the last 
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new cells originate within the parent cell. The process is ob- 
viously associated with growth and increase of the protoplasm. 

The multiplication by simple division is the most frequent 
method. The cell divides and forms two cells, and each of these 
again divides and forms two more, and so on. In nucleated cells 
the nucleus as a rule divides first. The nucleus, however, may 
divide and multiply within the cell without any division of the 
cell taking place. The existence of a dense cell-wall interferes 
with multiplication by simple division. 

In multiplication by gemmation, a small portion of the pro- 
toplasm projects from the cell, and becomes detached by con- 
striction at its base, and thus forms a new cell. This is much 
less frequent than the former process. 

Endogenous multiplication occurs principally in cells possess- 
ing a dense cell-wall, as in some varieties of epithelium. The 
protoplasm divides within its limiting membrane, and thus a 
number of new cells are formed within the parent cell, from 
which they are subsequently liberated either by the destruction 
of its wall, or by virtue of their own amoeboid activity. 
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The absolute and permanent arrest of nutrition constitutes 
local or systemic death. Under this head are included the three 
following processes: 

1. General or Systemic Death. — In this, the arrest is general ; 
the nutritive processes cease throughout the whole body. 

2. Gangrene or Necrosis. — The arrest is local, and confined to 
a particular part, which, when dead, retains to a greater or less 
extent its external ibrm and anatomical characters. 

3. Molecular Death or Necrobiosis. — The arrest is also local, 
but usually results from a previous gradual impairment of the 
nutritive processes, which ultimately entirely cease in some of 
the histological elements. The dead part is a granular d6bris 
in which all trace of the original structure is lost. This will 
be considered under " Atrophy and Degeneration." 

GANGRENE OR NECROSIS. 

Gangrene or Ifecrosis is the complete and permanent arrest of 
nutrition in a part — occurring for the most part more or less 
suddenly — which, when dead, retains to a greater or less extent 
its external form and anatomical structure. The series of pro- 
cesses by which this is brought about is called Mortification^ the 
dead tissue, a Sphacelus or Slough. In bone the process is called 
Necrosis^ the result, a Sequestrum. 

The arrest of nutrition is followed by the complete cessation 
of all the evidences of life both functional and physical ; and 
the part thus removed from the influence of the " vital forces " 
undergoes those chemical and physical changes which are com- 
mon to inanimate organic matter. In a limb, for example, there 
is paralysis of motion and sensation, coldness, dryness of the 
surface; the natural firmness and elasticity are lost; and it 
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becomes soft and doughy, the coloring matter escapes from the 
blood-corpnscjes, and dissolved in the liquor sanguinis permeates 
and stains the tissues. Evaporation from the epidermis is hin- 
dered : consequently, if the limb contains much blood, the trans- 
uded serum and the watery constituents of the tissues form 
large bullae on the surface. As decomposition proceeds, gases 
are generated in the part ; — principally sulphuretted hydrogen, 
ammonia, nitrogen, and carbonic acid : these give rise to the 
emphysematous crackling which is so often associated with the 
gangrenous process. The tissues at the same time undergo a 
process of softening or liquefaction, the limb becomes exceedingly 
offensive, and changes from a reddish color to a brownish or 
greenish-black, this is owing to changes in the transuded hsema- 
tine. If the limb does not contain a large amount of blood, and 
evaporation is allowed to go on freely from the surface by the de- 
struction of the epidermis and rupture of the bullse, it may dry 
up — the process of decomposition gradually ceasing — and be con- 
verted into a black shrunken mass, which undergoes but little 
further change : this constitutes Dry Gangrene or Mummification, 
If, on the other hand, as is more commonly the case, the gan- 
grene is associated with venous obstruction, and thus the return 
of blood and absorption of fluids are prevented, the evaporation 
from the surface is rarely sufficient to dry the limb, and conse- 
quently, the process of decomposition proceeds until it is com- 
pletely disorganized : this is Moist Gangrene. 

The characters of the dead part vary with its vascularity, its 
structure, the cause of the gangrene, the acuteness of the pro- 
cess, and the possibility of the access of atmospheric air. The 
more vascular the tissue, the softer its structure, and the more 
it is exposed to the atmosphere, the more rapidly and completely 
does it undergo decomposition. Bone, cartilage, and tendons, 
which are firm hard tissues, containing comparatively but few 
vessels, undergo very little alteration in structure and form ; 
whereas the softer parts are much more rapidly and completely 
destroyed. 

The occurrence of decomposition manifests itself in the first 
place in the blood contained in the part : this fluid undergoes 
the earliest and most rapid change. The haematine escapes from 
the red corpuscles, partly by exudation, and partly by the de- 
struction of the corpuscles themselves, and dissolved in the 
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liquor sanguinis permeates the surrounding tissues. The cor- 
puscles are ultimately completely annihilated, nothing remain- 
ing but a few minute granules. 

The staining of the tissues with haematine, commonly known 
as post-mortem staining^ is very characteristic. All the tissues 
are more or less affected, the lining membrane of the bloodves- 
sels, which is in immediate contact with the blood, being natu- 
rally more so than other parts. The staining is of a uniform 
pinkish-red color, thus differing from the punctiform and strati- 
form redness of hypersemia, from which it must be carefully dis- 
tinguished. The amount of staining is in proportion to the ra- 
pidity with which decomposition has taken place, and to the 
amount of blood contained in the part at the time of death. It 
is usually most marked in the lining membrane of the heart and 
large bloodvessels. 

Rigor Mortis. — In muscle the arrest of nutrition is accom- 
panied by a state of rigidity, known as the Rigor Mortis. This 
is a j)eculiar condition of the muscles observed in almost all 
bodies after death, in which they become firm and somewhat 
shortened, as though in a state of chronic contraction. It comes 
on as soon as the muscles have lost their irritability, z. g., their 
capability of responding to artificial stimalation ; in other words, 
as soon as the nutritive processes have completely ceased. The 
time of its appearance will therefore depend upon the state of 
nutrition of the muscles at the time of death ; the more healthy 
and vigorous this is, the longer it is before it completely ceases, 
and consequently the longer it is before the rigor mortis super- 
venes. The length of its duration and its intensity are in direct 
proportion to the lateness of its appearance. In people, for ex- 
ample, who are in perfect health, and die suddenly, as from acci- 
dent, the rigor mortis does not usually come on until from ten 
to twenty-four hours after death, it is very marked, and often 
lasts two or three days. In those, on the other hand, who die 
from.^aome exhausting disease, as phthisis or the adynamic fevers, 
in which the nutrition of the muscles becomes much impaired, 
the rigor mortis appears very soon sometimes only ten minutes 
after death : it is very slight and may pass off in less than an 
hour. It has been said that in case of death from poisoning by 
carbonic acid and sulphuretted hydrogen, from lightning, and 
from some of the severer forms of the adynamic fevers, the rigor 
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mortis is entirely absent. It is doubtful, however, if this is the 
case, as the rigor mortis has probably escaped observation, owing 
to its early supervention and rapid disappearance. -As soon as 
the rigor mortis has passed off, decomposition of the muscular 
tissue commences. 

The rigor mortis occurs not Qnly as the result of systemic and 
local death, but it may also be induced artificially by tempora- 
rily arresting the nutrition of the muscle. If the supply of 
blood to a muscle is cut off by the application of a ligature to 
the artery supplying it, it quickly passes into a condition which 
is indistinguishable from the rigor mortis ; if the ligature be 
removed sufficiently early this disappears, and the vitality of 
the muscle is restored. 

With regard to the nature of the change, it was formerly 
supposed to be a spontaneous contraction, the last act of vitality 
on the part of the muscle. More recently, however, Kiihne and 
others have shown that it is really owing to the presence of a 
firm albuminoid compound (Myosin), which is separated from 
the fluid of the muscle when its nutrition has ceased, and coag- 
ulates in its substance, thus causing the firmness, hardness, and 
opacity, which disappear as soon as its disintegration and de- 
composition commence. The transverse striation of the fibres 
then becomes indistinct, and gives place to irregular rows of 
granules and fat molecules, the muscle softens, its sarcolemma is 
destroyed, and ultimately nothing remains but a soft structure- 
less debris. 

A similar coagulation appears to take place in the cells of 
plain involuntary muscle, and here also a rigor mortis occurs. 
In the cells of other tissues — as the Malpighian layer of the 
skin, the connective tissues, and glandular organs — a coagula- 
tion of the protoplasm has been observed on the cessation of the 
nutritive processes ; the cells become cloudy and granular, and 
then break up into molecules of various sizes. 

The termination of the gangrenous process varies; it may, 
after involving a greater or less extent of tissue, become arrested, 
and a " line of demarcation " form between the dead and living 
parts {Circumscribed Oangrene\ or the process may continue to 
extend without any such attempt at recovery {Diffuse Gangrene). 

The dead tissue, the sphacelus or slough, acts as a foreign 
body, and as such sets up inflammatory changes in the adjacent 
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structures ; and it is by this means that it is ultimately removed, 
or becomes encapsuled. The tissues immediately surrounding 
the necrosed part are thus in a state of inflammation, as is evi- 
denced in external structurefl by their swelled condition, red 
color, and high temperature. As the gangrenous process ceases, 
the necrosed fragment becomes limited by this line of inflamed 
tissue, which constitutes the ^-^line of demarcation^^ between the 
dead and living parts. Along this line a process of ulceration 
and suppuration takes place, and by means of this the dead 
mass is gradually separated from the surrounding structures. 
The ultimate termination of the process depends principally 
upon the situation of the afiected part ; if this is superficial the 
slough is thrown oft* as in external parts, the intestines, phar- 
ynx, &c., an ulcerated surface being left. If the dead mass is 
deeplj^ seated, its removal becomes possible only by the exteti- 
sion of the necrotizing process to the surface, as is exemplified 
by the spontaneous removal of necrosed bone through fistulous 
openings in the soft parts, and by the opening of an abscess. 
In other cases the inflammatory process w^hich takes place in 
the tissues surrounding the dead part is less intense, and the . 
formation of pus is les^ abundant, and is soon foUow^ed by that 
of connective tissue, a layer of which is ultimately formed 
around the necrosed mass by which it becomes encapsuled. This 
occurs especially in internal parts ; examples of it are furnished 
by foreign bodies, masses of tubercle, hemorrhagic infarcts, ac- 
cumulated epithelial products, portions of necrosed bone, and a 
foetus in the abdominal cavity, all of which may thus become 
surrounded by a layer of connective tissue. The part when thus 
encapsuled is rendered inert, and no longer acts as an irritant to 
the tissues in which it lies ; it undergoes a gradual process of 
absorption and drying up, and often becomes calcified. 

Causes. — The causes of gangrene may be divided into those 
w^hich interfere with the supply of nutritive material, and those 
which directly destroy the vitality of the histological elements, 
so that they are no longer able to perform their functions. 

A. The supply of nutritive material may be interfered with 

by- 

1. Obstruction in the Arteries, — This is a common cause of gan- 
grene. The obstruction may be caused by a ligature, by com- 
pression of the vessel, by solution of its continuity, by thrombus 
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or embolism, and by disease of the arterial coats. If the ob- 
struction is complete and a collateral circulation cannot be 
established, death of the part quickly ensues. Obstruction to 
the arteries alone, the return of blood by the veins not being 
interfered with, usually produces the dry form of gangrene. 

2. Obstruction in the Capillaries. — Obstruction here is usually 
the result of pressure upon and stretching of the vessels. This 
may take place by the accumulation of inflammatory products, 
new formations, hemorrhage, &c., all of which by the pressure 
they exercise upon the capillaries may cause gangrene. The 
opening of an abscess takes place partly in this way, — the pres- 
sure exercised by the pus upon the tissues between it and the 
surface arrests the circulation, thus causing the death of these 
tissues, and so allowing the pus gradually to approach nearer 
and nearer the surface, until it ultimately escapes. Perforation 
of the pleura in abscess of the lung is another example of the 
same process. The necrosis of the superficial layers of bone 
which so frequently results from periostitis, is in the same 
manner caused by the inflammatory products compressing the 
nutrient vessels of the bone. New formations and tumors may 
also, by interfering with the circulation in neighboring struc- 
tures, cause their death, as is exemplified by the molecular death 
which occurs in cirrhosis. 

3. Obstruction in the Veins, — Obstruction to the return of blood 
by the veins must be so complete in order to arrest nutrition, 
that it is in itself rarely a cause of gangrene. It is when asso- 
ciated with obstruction in the arteries, that it constitutes an 
important agent in producing this result. This combination of 
venous and arterial obstruction is seen in a strangulated hernia, 
in the invagination of a portion of the intestine, in the constric- 
tion of a part by a tight bandage, and in contusions and lacera- 
tions of the soft parts in which both arteries and veins are 
injured, or become strangulated by the tension of the tissues 
which subsequently ensues. In all cases in which gangrene is 
associated with venous obstruction it is of the moist variety. 

4. Diminished Cardiac Power. — This, like venous obstruction, 
is seldom independently a cause of gangrene. In cases, however, 
of excessive general debility, or disease of the cardiac substance, 
the consequent diminution in the contractile power of the organ, 
materially aids the foregoing causes in producing a fatal blood- 
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stasis. The arrest of the circulation in " Senile Gangrene," and 
the sloughing of the back which so often occurs in adynamic 
fevers, and chronic exhausting diseases, are in great measure 
the results of diminished cardiac power. 

B. Destruction of the vitality of the histological elements 
may be caused by — 

1. Inflammation. — The effect of the inflammatory process is to 
impair the -vitality of the aftected part ; and the intensity of the 
process may be so great as to completely destroy vitality and 
cause gangrene. This result is undoubtedly aided by the ac- 
companying tension and blood-stasis. Gangrene from inflam- 
mation has been called inflammatory^ acute^ or hot gangrene. It 
is always of the moist variety, and is characterized by the heat, 
swelling, tension, and redness of the aftected part, which quickly 
becomes flaccid, cold, of a greenish-black color, and exhales an 
offensive odor. Certain forms of inflammation have a special 
tendency to terminate in gangrene ; this appears to depend upon 
their specific characters. Diphtheria, erysipelas, carbuncle, and 
" hospital gangrene," are of this class. In all cases the more 
impaired the nutrition of the part which becomes the seat of an 
inflammatory process, the more likely is this to cause its death. 

2. Mechanical Agencies. — Under this head are included ex- 
ternal violence, heat, cold, and corrosive substances, all of which, 
by directly and completely destroying vitality, may be causes of 
gangrene. In most cases, however, this result is preceded by 
more or less inflammation. 

3. Poisons introduced into the Circulation. — Phosphorus, ergot 
of rye, farcy, and glanders are the most important of these. 
The necrosis of the jaw which results from phosphorus appears, 
however, to be owing to the direct contact of the phosphorus 
with the bone. The gangrene of the extremities which some- 
times follows the long-continued ingestion of ergot, is probably 
owing to that contraction of the small arteries which this sub- 
stance produces. 

Senile Gangrene. — This is a form of mortification which 
affects especially the lower extremities of old people, and is the 
result of several of those conditions which have already been 
enumerated as causes of gangrene. 

The primary change usually takes place in the arteries of the 
limb. These become the seat of atheroma or calcification, in 
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consequence of which the circulation is interfered with, and the 
vitality impaired. . This is evidenced by coldness of the feet, 
cramps, and other abnormal sensations, which are usually ex- 
perienced by the patient some time befor^the gangrene sets in. 
This tendency is materially increased by simultaneous atrophy, 
or degeneration of the muscular substance of the heart itself. 
The combined effect of the diminished vis A tergo and arterial 
degeneration may, in some cases, be alone sufficient to cause 
arrest of the circulation and thrombus in the vessels of the limb, 
and thus to cause gangrene : much more commonly, however, 
there is some determining cause, as a slight abrasion of the foot, 
a bruise, injury to a corn, or excess of heat or cold, which sets 
up inflammation in the already weakened part, and thus by still 
further impairing its vitality, and obstructing the circulation 
in it, causes its death. Senile gangrene is usually of the dry 
variety. 
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CHAPTER III. 



NUTRITION IMPAIRED. 



It has been seen in the preceding chapter that the absolute 
arrest of nutrition is followed by the complete cessation of all 
manifestations of vitality and function, constituting local or 
systemic death. Those conditions must now be considered in 
which the interference with nutrition, for the most part, falls 
short of absolute arrest, and in which, although vitality is im- 
paired, death is only an occasional sequence. Such conditions 
are comprised under " Atrophy," and " Degeneration." 

ATROPHY. 

Atrophy is a diminution in the amount of a tissue, owing 
either to diminution in the size^ or diminution in the number^ of 
the histological elements of which it is composed. It is attended 
by loss of weight, and impairment of function. 

When the elements are diminished in size only, it is called 
Simple Atrophy ; when the ^number is diminished, it is callfed 
Numerical Atrophy. These two varieties are often associated, 
being difterent stages of the same process : simple atrophy may, 
however, exist without numerical atrophy, but numerical never 
exists without simple, 

I. Simple Atrophy. — Simple diminution in the size of the 
elements of a tissue is by far the most common condition met 
with in atrophy. It is well exemplified by what takes place in 
ordinary emaciation, in which the fat gradually disappears from 
the subcutaneous adipose tissue. Adipose tissue is merely a 
connective tissue, the cells of which are distended with fat. 
When a person emaciates, the fat is gradually removed from the 
cells, so that they diminish in size, and the fat which completely 
filled the cell may be reduced to a few isolated drops : the cell- 
wall and nucleus at the same time often become distinctly visi- 



ble (Fig. 2). Here there in no destructioQ of the cells, no elimi- 
nation in their number, but simply the removal of some of their 
contentB. 




This diminution in the size of the elements may take place in 
any tissue. The cells of all glandular organs may thus become 
atrophied, and so produce a diminution in the size of the whole 
organ : this is constantly met with in the liver, kidneys, mam- 
mary gland, spleen, testicles, lymphatic glands, and other parts. 
Muscular tissue in the same way atrophies by the diminution in 
the size of its primitive fasciculi : this is seen in the heart and in 
the voluntary muscles. 

In all these cases the elements remain almost unchanged ; and 
hence all that is necessary for the restitution of the tissue is an 
increase in their nutritive activity, and the assimilation of more 
material. 

II, Numerical Atrophy, — This is an advanced stage of the 
former process : the elements are not only diminished in size, 
but some of them have actually perished and ceased to exist ae 
vital agents. 

This deatruetion of histological elements which occurs both in 
atrophy and in degeneration— and is called byVirchow,iVeero62'os!S 
— must be distinguished from the death of circumscribed portions 
of tissue which constitutes gangrene and necrosis. The two pro- 
cesses resemble one another in so far as death is common to both 
of them. In Necrobiosis, however, the change is a molecular 
one ; there is a gradual exhaustion of vital power, a molecular 
disintegration and destruction of elements, so that at the ter- 
mination of the process all that remains is a granular debris, in 
which no trace of the former structure of the part can be di&- 
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covered. The death and desquamation of the superficial layers 
of the epidermis is a well-known example of this molecular 
change. Gangrene^ on the other hand, affects circumscribed 
tracts of tissue, and is the result of some sudden arrest of nutri- 
tion, as distinguished from the gradual exhaustion of vital power. 
Death is more suddenly induced, and a necrosed mass remains 
at the termination of the process in such a condition that the 
structure of the part can usually be recognized. 

Numerical atrophy is thus'of much graver import than that 
in which the elements continue to exist as such. In it, restitu- 
tion is only possible by the production of new elements, whereas 
in simple atrophy, repair can be effected without new formation. 

A trophy may be general — affecting to a greater or less extent 
all the organs and tissues of the body, or it may be partial and 
limited to particular parts. General atrophy is usually simple^ 
and is rarely accompanied by destruction of elements. It affects 
in the first place the subcutaneous adipose tissue, then the adi- 
pose tissue in other situations, as that surrounding the viscera 
and in the omentum, then the muscles and glandular organs, 
and lastlv the nervous and osseous structures. 

Although " atrophy " in its strict signification consists simply 
in a diminution in the size or number of the component elements 
of a tissue, it is rarely a perfectly simple process, but is usually 
associated with more or less fatty degeneration. This is owing 
to the fact that whenever the nutrition of a part is so much in- 
terfered with as to cause it to atrophy, it is very prone to under- 
go fatty changes ; and it will be seen when speaking of " fatty 
degeneration," that this process owes its origin to the same 
causes as atrophy itself. 

Causes. — In speaking of the causes of atrophy, it will be nec- 
essary to distinguish between those which act upon the tissues 
generally, and those which have merely a local influence. 

General Atroph'/ may be caused by — 

1. Deficient Supply of Nutritive Material. — Whatever inter- 
feres with the supply of nutritive material to the tissues will be 
followed by their atrophy. Deficient supply of food ; obstruc- 
tion to the passage of the food into the stomach or intestines, as 
in stricture of the oesophagus or pylorus ; the mal-assimilation 
which results from the various conditions giving rise to dyspep- 
sia ; interference with the absorption of the chyle, from obstruc- 
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tion of the thoracic duct, or disease of the mesenteric glands 
constituting the so-called " tabes mesenterica ;" may all in this 
manner be causes of general atrophy. 

2. Excessive Waste. — All those conditions which are attended 
by the loss of large quantities of nutritive material, may be 
causes of general atrophy. Such conditions are furnished b3^ 
continuous hemorrhages, profuse and long-continued suppura- 
tion such as occurs in caries and empyema, diarrhoea, and the 
excretion of large quantities of albumen or sugar as in Bright's 
disease or diabetes. The waste resulting from the increased 
tissue-change which accompanies acute febrile diseases, must also 
be included under this head. 

3. Impaired Nutritive Activity. — This constitutes an important 
element in the production of the atrophy of old age, — senile 
atrophy. As life advances, the vitality of the elements gradually 
diminishes, their ability to separate nutritive material from the 
blood and to assimilate it for their own maintenance becomes 
less and less, and hence they gradually atrophy, and ultimately 
all manifestations of their vitality cease. 

Although general atrophy may thus be referred to one of the 
foregoing causes, it is rarely a simple process, but usually de- 
pends upon the combined influence of two or more of them. 
The atrophy associated with pulmonary phthisis, for example, 
results partly from the loss of nutritive material in the profuse 
expectoration and diarrhoea, partly from the deficient supply 
consequent upon the interference with assimilation by the struc- 
tural changes in the stomach and intestines, which accompany 
it, and partly from the increased tissue-change In senile atrophy, 
again, in addition to the general diminution of nutritive activity, 
there is frequently some condition of the digestive organs inter- 
fering with assimilation, which materially aids in producing the 
ultimate result. The atrophy which accompanies the acute 
febrile diseases is by no means a simple process, increased tissue- 
change, loss of appetite, and interference with assimilation being 
all essential parts of it. 

Partial Atrophy may be caused by — 

1. Imperfect Supply of Blood. — The effect of interfering with 
the supply of blood to a part will depend upon the extent of the 
interference ; if it is entirely cut off the part will die (see 
" Gangrene"), if merely diminished it will atrophy. 
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Diminished supply of arterial blood is a common cause of 
atrophy, and may be brought about in various ways. The 
nutrient vessels may be obstructed by pressure exercised upon 
them, within or without the organ to which they are distributed. 
In cirrhosis of the liver, the increased growth of interlobular 
tissue by its pressure upon the capillaries causes atrophy of the 
secreting structures. In other cases the supply' of blood is 
diminished by interference w^ith the circulation at some distance 
from the part, as by the pressure of a tumor upon the artery 
leading to it. The atrophy of the proximal end of the shaft of 
a bone, after fracture above the point of entrance of its nutrient 
artery, is due to the same cause. 

The atrophy which results from pressure exercised directly 
upon the part itself, is probably also partly owing to the conse- 
quent interference with its supply of blood. Atrophy of the 
sternum from the pressure of an aneurism, atrophy of the kid- 
ney from the pressure of retained secretion — as in enlarged 
prostate, &c., and atrophy of the skull in chronic hydrocephalus, 
are well-known examples of these atrophies from pressure. 

Mechanical congestion in the same way is not an uncommon 
cause of atrophy ; the circulation is impeded, the blood is not 
returned normally by the veins, hence there is deficient arterial 
supply, and atrophy results. 

2. Diminished Functional Activity. — This is the most common 
cause of atrophy, many examples of which are furnished both 
by physiological and pathological processes. After birth those 
parts which are no longer required to serve any purpose in the 
economy gradually atrophy and waste ; the ductus arteriosus, 
the umbilical arteries and vein, the Wolffian bodies, and later, 
the thymus gland, all in this manner disappear. The involution 
of the uterus after delivery, the wasting of the spleen and lym- 
phatic glands in advanced life, and of the lower jaw after the 
loss of the teeth, are other physiological examples of atrophy 
from this cause. 

Muscles which from any cause have long remained inactive, 
atrophy. This is seen in the various forms of paralysis, especi- 
ally in the so-called " essential paralysis " of children ; also, in 
limbs which have become incapacitated, either on account of 
anchylosis, or of chronic diseases of the bones or joints. 

After the establishment of an artificial anus, the lower part 
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of the intestine atrophies, and becomes converted into a fibro- 
cellular cord. 

Bones in the same manner atrophy for want of use. After 
the amputation of a limb the cut end of the bone atrophies ; and 
atrophy of the orbit follows extirpation of the eyeball. 

Interference with the function of nerves is also followed by 
their atrophy ; this is seen in the atrophy of the optic nerve in 
some cases of blindness. 

3. Increased Functional Activity. — This may occasionally be a 
cause of atrophy ; much more commonly, however, it is a cause 
of hypertrophy. Some glands atrophy from excessive use, es- 
pecially the testicle. The brain may also atrophy from over- 
work. 

4. Inflammation. — This is a common cause of atrophy; the 
vitality of the tissue becomes impaired by the inflammatory 
process, and it consequently atrophies, degenerates, or dies. 
This will be considered when treating of " Inflammation." 

5. The Action of Special Substances. — Certain substances ad- 
ministered internally appear to be capable of producing atrophy: 
iodine, bromine, mercury, lead, and the alkalies may be enumer- 
ated amongst the most important of these. Iodine and mercury 
exercise an influence upon the lymphatic system, and bromine 
upon the organs of generation. 

6. Nervous Influence. — Respecting the influence of the nervous 
system as a direct cause of atrophy, little is certainly known. 
That atrophy is a frequent sequence of changes in the nervous 
centres, there can be no doubt ; but it is probably in most cases 
to be attributed to an indirect influence. The atrophy of muscles, 
for example, which have become paralyzed from lesions in the 
brain or spinal cord, is rather the result of the consequent inter- 
ference with their function, than of any direct influence upon 
their nutrition. In some cases, also, changes in the nervous 
system may cause atrophy by aflfecting the size of the blood- 
vessels, and so interfering with the supply of blood. As, how- 
ever, nutrition appears to be more or less under the influence of 
the nervous system, it is probable that nervous influence is 
sometimes a direct cause of atrophy. 

Physical Characters. — The estimation of atrophy is often a 
matter of considerable difliculty : the great criterion is, diminu- 
tion in absolute weight. The weight of an organ, however, 
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varies considerably in health : it varies with the weight of the 
body as a whole, and it may be less than natural from incom- 
plete development. The same is true also of the muscular and 
osseous systems. An accumulation of blood and serosity in an 
organ may again increase its weight, and thus constitute a 
source of fallacy : this is often the case in organs which have 
been for some time mechanically congested, in which, although 
their size and weight may be increased, their tissue is consider- 
ably diminished in amount. 

Organs which are atrophied are diminished not only in weight, 
but usually also in size. In most cases they contain less blood, 
they are drier, firmer, and more fibrous in consistence than in 
health. Their functional powers are invariably diminished. 

The whole of the textures of which an organ is composed 
may sufier; some, however, do so more than others. The 
fibrous constituents, instead of diminishing, may rather increase 
in amount. This is especially the case in senile atrophy: hence 
the firmness, toughness, and loss of elasticity so commonly met 
with in the atrophied parts. In glandular organs, the secreting 
cells are usually the first to show signs of atrophy : they become 
smaller, and are often finely granular, from the presence of 
molecular fat : the vessels and nerves also share in the wasting 
process. In the subcutaneous cellular tissue the fat is gradually 
rempved from the cells, adipose tissue becoming common con- 
nective tissue. In muscles the primitive fasciculi become smaller, 
and their transverse striae gradually disappear ; ultimately the 
whole of the contents of the sarcolemma may be entirely re- 
moved, and nothing remain but fibrous tissue : this process is 
usually accompanied by more or less fatty degeneration. 

Atrophy of bone is always attended by a diminution in weight, 
but not always by a diminution in size. The compact and can- 
cellous tissue may gradually become absorbed, and the medul- 
lary canal diminish in size, the whole bone thus becoming 
smaller ; this has been called concentric atrophy^ and is met with 
especially in the long bones, in cases of long-standing anchylosis, 
dislocations, or paralysis. In other cases there is no diminution 
in the size of the bone, but merely a gradual conversion of com- 
pact into cancellous tissue: this, in contradistinction to the 
former variety, has been called eccentric atrophy^ and is usually 
met with as a senile change. 
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DEGENERATION. 



The " Degenerations " include a class of morbid processes which 
are characterized by an alteration in the quality of the tissues, 
and which, like atrophy, are attended by impairment of func- 
tion, and often by annihilation of histological elements. 

The alteration in the quality of the tissue results either from 
its direct metamorphosis into a new material, or from its infil- 
tration with some substance which has been conveyed to it from 
without. 

Atrophy and degeneration thus so far resemble one another, 
that in both processes nutrition is impaired and function inter- 
fered with. In atrophy, however, nutrition is simply altered in 
quantity^ the waste of the tissue is in excess of the assimilation 
of new material, and, consequently, there is a diminution in the 
amount of the tissue, and an impairment of its functional powers. 
In degeneration, on the other hand, nutrition is altered in quality^ 
a new substance exists in the tissues, which either originates in 
the tissue itself, or infiltrates it from without: this is attended 
by impairment of the vitality and functions of the elements of 
which the tissue is composed, resulting either from the presence 
of the new material, or dependent upon the same conditions as 
those which give rise to its formation. 

Causes. — Of the causes of the Degenerations as a class, but 
little can be said, the various forms depending for the most part 
upon different conditions. These will be described under their 
respective heads. Fatty and calcareous degeneration have, how- 
ever, many points in common, and they are both intimately con- 
nected with the atrophic changes ; atrophy, fatty, and calcareous 
degeneration are indeed frequentl3^ diiferent stages of the -same 
process, and the causes of these two forms of degeneration will 
thus be seen to be very similar to those already enumerated as 
causes of atrophy. 

The Degenerations ma3^ be divided into two classes — the Meta- 
morphoses and th^ Infiltrations. 

1. The Metamorphoses. — These are characterized by the direct 
metamorphosis of the albuminoid constituents of the tissues into 
a new material. This is usually followed by the destruction of 
the histological elements and the softening of the intercellular 
substance, so that ultimately all trace of structure may be lost, 
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and function be completely arrested. The Metamorphoses in- 
clude Fatty, Mucoid, and Colloid Degeneration. 

2. The Infiltrations. — These difter from the Metamorphoses 
inasmuch as the new material which exists in the tissues is not 
derived from their albuminoid constituents, but is deposited in 
them from the blood: there is an infiltration and deposition 
of a new substance. This is rarely followed by destruction of 
the histological elements, or by softening of the intercellular 
substance ; hence the anatomical characters of the tissue are 
much less altered than in the Metamorphoses, and function is 
much less interfered with. The Infiltrations include Fatty, 
Amyloid, Calcareous, and Pigmentary Infiltration. 
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CHAPTEK IV. 



THE METAMORPHOSES. 



FATTY DEGENERATION. 



This is the most important of the degenerative processes, not 
only on account of its extreme frequency, but also from the 
deleterious eflfect it produces in those tissues which are aflfected 
by it. 

The process consists in the transformation of the albuminoid 
constituents of the tissues into fat, the cells being the parts 
which are most frequently affected. This fat makes its appear- 
ance as minute granules and molecules within the cells, usually 
first in the cell-contents, and subsequently in the nucleus. The 
granules — which are characterized by their dark color, sharp 
contour, strong refractive power, and solubility in ether — gradu- 
ally increase in number, until perhaps they completely fill the 
cell. As they increase many of them may coalesce, and so form 
distinct drops of fat ; this, however, is not common, the fat 
usually remaining to the last in a granular form.' As the pro- 
cess proceeds the cells often undergo an increase in size, and 
become more globular in shape, the nucleus is completely de- 
stroyed, as is also the cell-wall when 
this exists, and ultimately the cell is ^®" ^' 

transformed into a mass of granular 
fat (Fig. 3). 

These granules of fat may remain in ^At.;; • c 
a coherent form for some time after the •5^5^/i?0 '''•jj^ 4v 
cell-wall and nucleus are destroyed ; they * ** 
then constitute the so-called "inflam- uu^r'^.^^^SrSoLV^^^^^ 
matory" or "exudation corpuscles," or ^it^n'o^e^ucifu^ri^^ 
"corpuscles of Gluge," which are so fRiSdfleS^f'" "' '''^^'''• 
common in chronic cerebral softening, 
and in other forms of fatty degeneration (Fig. 3 6). Ultimately 
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the corpuscles break up, the albuminous matter between the 
granules of fat liquefies, and the fat becomes distributed in the 
tissue (Fig. 8 c). 

Types of this pathological condition are furnished by many 
well-known physiological ones, one of the most characteristic 
of which is perhaps the secretion of milk. The mammary gland 
is a large racemose gland, consisting of innumerable groups of 
lobules lined with epithelial cells. The secretion of milk takes 
place in the following manner : The cells lining the lobules of 
the gland multiply abundantly, and the new cells as they are 
produced gradually become converted into fat ; the cell breaks 
up, and the fatty matters in a more or less coherent form con- 
stitute the milk-corpuscles. At the commencement of the pro- 
cess they cohere and form colostrum-corpuscles. The milk- 
corpuscles thus formed are pushed forwards in the ducts of the 
gland by the continuous formation of new cells from below, 
which in their turn undergo fatty degeneration, and in this 
manner a continuous formation and destruction of cells takes 
place. 

Other examples are afforded by the formation of the sebaceous 
matter of the skin, the cerumen of the ears, and the corpus 
luteum in the ovary ; all of which take place in the same way 
by the fatty degeneration and destruction of recently-formed 
cells. 

The immediate effect of fatty degeneration is to produce more 
or less softening of the affected part, the cellular elements are 
completely destroyed, the intercellular substance also undergoes 
fatty changes, and thus all trace of the original structure may 
be ultimately lost. This destruction of the cells is the essential 
feature of the change, and distinguishes it from fatty infiltra- 
tion^ in which the cells within which the fat accumulates remain 
intact (see " Fatty Infiltration"). 

If large tracts of tissue are affected, the change is readily 
recognizable by the naked eye, by the diminution in consistence 
and elasticity which are produced, and in many cases also by the 
opaque yellowish-white color. If, however, the change is limited 
to minute and isolated portions of the tissue, its existence can 
only be discovered with the aid of the microscope. 

Caseation. — In many cases the process of fatty degeneration 
is modified, and the partiglUy degenerated tissue gradually dries 
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up into a yellow substance of the consistence of cheese. This 
appears to be owing to a natural dryness of the tissue : it is 
most frequent in parts which contain but few vessels, or in those 
in which these become obliterated by some new growth. It is 
in growths composed of closely-crowded cells — as tubercle, epi- 
thelial accumulation8_within the pulmonary lobules, growths in 
the lymphatic glands, and in the osseous structures — that case- 
ation is most frequently met with. 

The process consists in a gradual drying up of the degenerated 
elements: the fluids are absorbed, the cells — which are many of 
them incompletely degenerated — shrivel and atrophy, the fat 
undergoes partial saponification, cholesterine forms, and the 
tissue is thus converted into a soft, yellowish-white, cheesy sub- 
stance, composed of atrophied cells, fatty debris, and cholesterine 
crystals. This material may gradually dry up more and more, 
and ultimately become encapsuled by a layer of fibrous tissue, 
after which it remains inert in the midst of the surrounding 
structures. • 

These cheesy masses are constantly met with, especially in the 
lungs, and considerable confusion has arisen as to their nature 
and origin in this situation. This has proceeded from its having 
been formerly the custom to look upon all cheesy masses as es- 
sentially tubercular. Tubercle, it is true, invariably undergoes, 
to a greater or less extent, fatty degeneration ; and it may thus, 
like all other structures which have undergone this process, be- 
come converted into a yellow cheesy substance ; but it is by no 
means true that all cheesy masses are tubercular. Thus the 
pathological significance of these cheesy masses is much less 
limited than was formerly supposed ; and is indeed almost coex- 
tensive with that of fatty degeneration itself. In whatever sit- 
uation they are met with, they indicate merely that the histo- 
logical elements have undergone this fatty metamorphosis, and 
under no circumstances are they in themselves evidence of any 
one particular form of morbid growth. 

The caseous mass may subsequently become calcified, or un-, 
dergo a process of softening and liquefaction. 

Calcification. — This is an advanced stage of the preceding 
process. It most frequently occurs in those cases in which the 
caseous mass is completely inclosed and isolated from the ex- 
ternal air, as when in the lymphatic glands, in bone, or when 
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encapsuled in the lungs. The mass becomes infiltrated with 
calcareous particles, and is thus converted into a calcareous con- 
cretion (see " Calcareous Degeneration"). 

SoFTEXiNG. — ^This process consists in a liquefaction of the case- 
ous substance, which is probably owing to some chemical change 
in its constituents. It commonly occurs in parts which come 
into contact with the external air, especially in those situated in 
the intestine, and in the bronchial mucous membrane, and pul- 
monary lobules (see "Tubercle" and "Catarrhal Pneumonia"). 
The caseous mass liquefies, and is converted into a thin puriform 
fluid, containing curd-like cheesy matter, which to the naked eye 
looks much like pus, but under the microscope is seen to consist 
simply of granular debris, fat, and cholesterine crystals. This, 
if not discharged, may, like the caseous masses, ultimately dry 
up and become calcified. 

Causes. — All those conditions which tend to interfere with 
nutrition, and have been already enumerated as causes of at- 
rophy, predispose to this fatty change. It may indeed be looked 
upon as an advanced stage of the atrophic process. 

Diminished supply of blood is a common cause of fatty degen- 
eration. This is seen in chronic cerebral softening, which is in- 
timately connected with the interference with the circulation, 
consequent upon disease of the cerebral bloodvessels. In the 
heart, again, this form of degeneration is not an infrequent con- 
comitant of disease of the coronary arteries. The circulation 
may also be interfered with by pressure from without, as by the 
growth of adipose tissue between the fasciculi of muscle, in 
which case the muscle undergoes fatty degeneration. The de- 
generation of the hepatic cells in cirrhosis of the liver is due to 
the same cause. Inflammation, again, is a most potent cause of 
this degeneration. The vitality of the part is diminished by 
the inflammatory process, and it is ultimately destroyed by the 
fatty change. This, indeed, is the most common termination of 
inflammation, and is exemplified by its effbct on nearly every 
organ and tissue. The vitality of a part may become exhausted 
by its rapid growth, and fatty degeneration thus be induced. 
This explains the degeneration and softening so liable to occur 
in all rapidly growing new formations, the softening of the cen- 
tral portions of cancer, sarcoma, &c., being very familiar exam- 
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pies. Lastly /the vitality may be impaired, as the result of old 
age, and fatty degeneration consequently ensue. 

It will thus be seen that fatty degeneration is a common ter- 
mination of many morbid processes which tend to lower the 
vitality of the parts affected by them ; and that this impairment 
of vitality is the invariable antecedent of the fatty change, — 
the change itself merely indicating that, from some cause or 
other, the vitality has been diminished. The pathological sig- 
nificance of fatty degeneration thus becomes in many cases a 
question of considerable difficulty, it being often impossible, from 
an examination of the degenerated parts alone, to decide upon 
the nature of the antecedent condition. In many cases of fatty 
degeneration of the kidney, for example, in which the cells lin- 
ing the tubuli uriniferi are destroyed, and the tubes themselves 
are filled with the fatty debris, it is often impossible to say, from 
an examination of the tubes alone, whether the fatty change is 
secondary or not to an inflammatory process. It is only when 
an investigation of the first stages of the process is practicable 
that the discovery of its real nature becomes possible. 

With regard to the source of the fat, it is as already stated, 
derived directly from the tissue itself, and is not infiltrated from 
without. The exact nature of the change appears at present to 
be somewhat uncertain. It is most probable, however, that it 
is simply a liberation of the fat which is naturally combined 
with the albuminoid constituents of the tissues, and not a direct 
conversion of nitrogenous into fatty matter. Whether this be 
so or no, the formation of the fat is undoubtedly the result of 
impaired nutrition, and as Dr. Quain has shown, it may take 
place in tissues after death, from the spontaneous decomposition 
of their nitrogenous constituents. 

FATTY DEGENEEATION OF ARTERIES. 

Fatty degeneration of arteries may be a primary or secondary 
affection. As a secondary process it is met, with in atheroma, 
in which the fatty change is preceded by multiplication of the 
cells of the sub-epithelial connective tissue (see " Atheroma"). 

Primary fatty degeneration is a passive process, not being 
preceded by any increased nutritive activity of the parts affected 
by it. It may affect both the internal and middle coats of the 
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artery, but it is most common in the former situation. The 
usual seat of the change is the epithelial and connective tissue 
cells of the internal coat, small isolated groups of cells becoming 
affected in various parts of the vessel. 

In the earlier stages of the process, when the cells are filled 
with fat, the condition is recognized by the existence of small 
irregular-shaped patches of an opaque yellowish-white color, 
projecting very slightly above the surface of the intima {Fig. 4). 
These may at first be mistaken for 
J'°' *' atheroma : they are in most cases, 

however, readily distinguishable by 
their euperficialitj, and by the fa- 
cility with which they can be stripped 
off from the subjacent layers, which 
present a natural a[ipearance. In 
atheroma, on the other hand, which 
■ 'Jj affects the deeper structures, if the 
. superficial layer be removed, the 
opacity and thickening are seen to 
exist beneath it. In many cases the 
change is limited entirely to the epithelial lining of the vessel ; 
the more the subjacent connective tissue cells are involved, the 
greater is the irregularity in the shape of the patches, and the 
less readily can they be separated with the forceps. The opaque 
patches ultimately break down, the cells are destroyed, the in- 
tercellular substance softens, and the granular debris is carried 
away by the circulation, leaving small, irregular, superficial 
erosions upon the lining membrane of the vessel. These ero- 
sions are not ulcers in the true sense of that term, not being the 
result of an active process; they resemble the superficial ero- 
sions so c9mmon upon the mucous membrane of the stomach, 
as described by Dr. Wilson Yox. 

Fatty degeneration may also affect the muscular fibres of the 
middle coat, and hence become an important element in the 
production of dilatation, aneurism, and rupture of the vessel. 

Simple fatty degeneration may occur in any of the arteries, 
but it is in the smaller ones that its injurious influence is most 
marked. Here, by diminishing the elasticity and contractility 
of the vessels, it causes degenerative changes in the parts which 
th^ supply: this is exemplified by many cases of chronic cerebral 
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softening and fatty degeneration of the heart, both of which are 
frequently due to this disease of the nutrient vessels. In the 
larger arteries, as the aorta — where it is exceedingly common — 
it is of less importance, the inflammatory process, atheroma, 
having here a far more deleterious effect. 

The capillaries may also be the seat of this fatty change ; the 
epithelial cells being destroyed in the process, and the walls so 
much damaged, that rupture is often the ultimate result. This 
is especially common in the smallest cerebral bloodvessels, where 
it is the most frequent cause of cerebral hemorrhage. 

Passive fatty degeneration of arteries is essentially a senile 
change; it is an expression of that general impairment of 
vitality which exists in advanced life, and is usually associated 
with similar changes in other parts. 

FATTY DEGENERATION OF THE BRAIN. 

Fatty degeneration of the brain is met with in all those 
morbid conditions comprised under the common term of " Cere- 
bral Softenings." Whatever impairs the vitality of the cerebral 
substance will tend to produce fatty degeneration, and hence 
softening. The portions of the brain which are the seat of this 
change may be merely rather softer than the surrounding 
healthy tissue — ^breaking down more readily under a stream of 
water which is allowed to fall upon them — or they may be com- 
pletely diffluent. They are never distinctly circumscribed, but 
pass by insensible gradations into the neighboring tissue. 

Under the microscope the change is seen to consist in a dis^ 
integration of the nerve-tissue. The medullary substance of the- 
fibres first breaks up into large masses, and these subsequently 
undergo fatty metamorphosis. The tissue is thus converted 
into broken-down fibres, a large amount of molecular fat, and 
numerous large granule-corpuscles, the so-called "exudation 
corpuscles" or "compound inflammatory globules of Gluge." 
These corpuscles were formerly looked upon in all cases as the 
result of inflammation, hence their name ; they are, however, 
simply conglomerations of fat-granules formed by the degenera- 
tion of the cellular elements. The cells from which they origi- 
nate are, according to Virchow and Robin, the cells of the 
-S^euroglia — the connective tissue of the brain : these cells share 
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in the fatty change, and in doing bo, appear to undergo con- 
Biderable enlargement before they are destroyed, and the fatty 
matter breaks up. In some cas^ they may be seen with a cell- 
wall still existing, and even the nucleus is oceasionally visible. 
They vary in size from sod to aAs inch in diameter, the average 
being tb'bb- When the softening affects the gray matter, the 
nerve-eella also contain molecular fat. The small arteries and 
capillaries running through the softened part are many of them 
filled with fat-granules and granular cells : these latter probably 
originate in the white blood-corpuscles which have accumulated 
in the part and undergone fatty changes. 

Molecular fat and the large granular corpuscle will also be 
seen adhering to the external surface of the veseelB ; and here 
care is required to distinguish these from fatty degeneration of 
the vessels themselves, to which the cerebral softening is so 'fi-e- 
quently due. As the process proceeds, the cerebral substance is 
completely destroyed, and all trace of nerve-structure is ulti- 
mately lost. 

The color of the softened portion varies considerably. It may 
resemble that of the surrounding healthy tissue ; in other cases 
it isaltered to a yellowish or deep red tint. According to these 
variations in color, Cerebral Softenings have been classified into 
white, yellow, and red. The color depends in great measure upon 
the vascularity of the part, and on this account is important, as 
indicating the manner in which the softening has been brought 
about. 

White Softening. — This is, in the great majority of cases, a 
chronic condition, dependent upon disease of the capillaries and 
small arteries which interferes with the circulation, and thus 
impairs the vitality of the part. There is no hyperssmia, and 
the color either resembles that of healthy brain-tissue, or is an 
opaque dirty white. White softening is sometimes acute, in 
\\ liich case it is due to sudden obstruction of the circulation by 
tlie impaction of an embolon, or by coagulation of the blood in 
one of the larger arteries. 

Yellow Softening. — This is simply a variety of the former pro- 
cess, in which, from the fine state of division and close aggrega- 
tion of the fatty particles, a dead yellowish-white color is im- 
parted to the softened tissue. This color is probably in some 
>;;i3ea, also partly owing to the presence of altered blood pigments, 



FATTY DEGENERATION. 49 

the result of some previous slight extravasation. The pigment 
may sometimes be seen as fine dark granules, scattered through 
the cells of the Neuroglia, and the nerve-cells of the gray matter, 
where at first sight they look like fatty particles ; they are dis- 
tinguished, however, by their dark black color. 

Bed Softening. — This is commonly an acute affection, most 
frequently dependent upon vascular obstruction, either from 
embolism or thrombus. There is intense hyperaemia, rupture 
of capillaries, and extravasation of blood : the softened tissue is 
consequently of a deep red color : this will be described in the 
chapter on " Embolism." Red softening is also sometimes as- 
sociated with the chronic white variety, some of the diseased 
vessels giving way, and thus extravasation of blood taking place 
into the already softened tissue. Lastly, red softening may be 
inflammatory (see " Inflammation of Brain"). 

FATTY DEGENERATION OF MUSCLE. 

Both striated and non-striated muscle may be the seat of fatty 
degeneration. In the latter, the muscular cells which constitute 
the involuntary muscular fibres, are the seat of the change; 
they become filled with fat-granules and are ultimately destroyed. 
This condition is frequently met with in the middle coat of ar- 
teries which are undergoing fatty degeneration. 

In striated muscle — both in the voluntary and in the involun- 
tary of the heart — the fibres themselves are the seat of the mor- 
bid process, which consists in the conversion of the albuminoid 
matter of which the fibre is composed into fat. The earliest 
stage of the affection is characterized by an indistinctness in 
the transverse markings of the fibres, which in many parts be- 
come studded with minute particles of fat. 
(Fig. 5.) These gradually increase in number 
and size, and are usually distributed somewhat 
irregularly within the sarcolemma. In some 
parts single rows of granules are found running 
alone: the lenffth of the fibre ; in others, the3'^ are 

o o T .^1 Fatty Degeneration 

arranged m transverse Imes correspondmff with of Muscular Fibres 

o -^ ® of Heart, a. Earlier 

the strife of the muscle. The fibres become ex- stage. 6. More advan- 
ced. X 400. 

tremely friable, and are readily broken up into 

short fragments. As the process proceeds the transverse mark- 
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ings entirely disappear, and nothing but molecular fat and oil- 
globules are seen within the sareolemma. The sarcolemma itself 
may ultimately be destroyed, and nothing remain of the original 
fibre but the fatty debris into which its albuminoid constituents 
have been converted. 

This is true fatty degeneration of muscle, in which the mus- 
cular elements are destroyed, and it thus differs essentially from 
fatty infiltration^ in which there is simply a development of fat 
between the fasciculi, the fasciculi themselves not being affected 
(see " Fatty Infiltration "). 

Tke Heart — It is in the heart that this condition is most fre- 
quently met with, and here it assumes a most important aspect 
from. the deleterious influence which it exercises upon the motor 
power of the organ. The muscular substance may be affected 
throughout, or, as is more frequently the case, the degeneration 
may be confined to certain portions of it. It is more common 
in some situations than in others ; the order of frequency with 
which it occurs in difterent parts is, according to Dr. Quain, 
firstly, the left ventricle ; secondly, the right ventricle ; thirdly, 
the right auricle ; and fourthly, the left auricle. 

The wider the extent of tissue that is affected, the less ad- 
vanced, as a rule, is the degree of the degeneration. It is in 
those cases in which small tracts of tissue are involved, that the 
process is met with in its most advanced stage. 

The consistence of the degenerated part is always diminished, 
and its color altered. When the change is slight, and more or 
less general^ the muscle is somewhat softer, and more flabby than 
natural ; it is more friable, and often breaks with a soft granular 
fracture. The color is uniformly rather paler, and more opaque 
than that of healthy cardiac tissue. Under the microscope, the 
muscular fibres are seen to have lost their striated appearance, 
and to contain minute granules of fat ; there are, however, 
no large molecules or oil-globules, and the sarcolemma is not 
destroyed. 

More frequent than this uniform and slight degree of degenera- 
tion affecting the whole or the greater part of the organ, is a 
condition in which, although the change may be more or less 
general, it is much more advanced in some parts than in others. 
In such cases the heart presents a mottled appearance ; numerous 
opaque, pale yellowish or brownish patches are seen irregularly 
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distributed throughout its substance. These patches varj con- 
siderably 'in size and form ; they are met with especially in the 
papillary muscles, the columnse carnese, and in the layers of fibres 
immediately beneath the endocardium : they may also occur 
beneath the pericardium, and in the deeper portions of the organ. 
They correspond with the most degenerated portions of the tis- 
sue. They are soft and flabby, and have a rotten consistence, 
tearing readily under the finger. Under the microscope, the 
fibres are seen to"^ be in the most advanced stage of fatty degen- 
eration ; their sarcolemma is filled with large molecules of fat 
and oil-globules, which in many parts have escaped, and lie free 
amongst the surrounding less degenerated tissue. 
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CHAPTEE V. 

MUCOID AND COLLOID DEGENERATION. 

Under this head is included a class of morbid changes which 
are characterized by a peculiar softening of the tissues. Colloid 
and mucoid degeneration have frequently been described under 
the common term of " colloid softenings," but — although they 
are very closely allied and frequently associated — they appear 
to constitute two distinct processes ; the former affecting espe- 
cially the cells, the latter the intercellular substance. 

Mucoid Degeneration. — This consists in a liquefaction of the 
tissues and an alteration in their chemical composition, owing 
to which they yield mucin^ and become converted into a material 
of a soft mucilaginous jelly-like consistence. This is the condi- 
tion of nearly all tissues in their immature or foetal state : the 
connective tissues in the foetus consist almost entirely of this soft 
mucin-yielding substance. Some tissues retain these characters 
after birth. The umbilical cord, and the vitreous humor of the 
eye, are both composed of this substance. 

The change affects ^specially the intercellular substance, much 
less frequently the cellular elements. The intercellular substance 
of the connective tissues in their fully developed state consists 
of gelatin and chondrin, and the mucoid change is thus a rever- 
sion of this substance to its foetal condition. As to the manner 
in which this takes place, nothing is known ; it does not appear 
to be associated with any known general state, or with any pre- 
vious change in the tissues in which it occurs. It probably de- 
pends upon some alteration in the vital performances of the cells, 
upon which the intercellular substance depends for its existence. 

Mucin is closely allied to albumen, more so than to either 
gelatin or chondrin : it differs from it in not containing sulphur. 
Like albumen, it is only met with in alkaline fluids — being held 
in solution by the free alkali — from which it is precipitated by 
dilute acetic acid. It differs from albumen in being soluble in 
an excess of the acid, and also in not being precipitated by boil- 
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ing, bj^ tannin, or by bichloride of mercury : its behavior with 
these two reagents will also distinguish it from gelatin and 
chondrin, which are both precipitated by them. 

The mucoid change is by no means a common one. It is most 
frequently met with in cartilage, especially in the intervertebral 
and costal cartilages of old people ; also in serous membranes, 
in the connective tissue of the choroid plexus and lateral ven- 
tricles, in bone, and in many of the new formations. Wherever 
it occurs it produces softening df the affected parts ; which are 
transformed into a homogeneous, colorless material, of a soft 
mucilaginous jelly-like consistence. If the change is limited to 
isolated portions of the tissue, the softened parts surrounded by 
those which are unaltered, present the appearance of cysts. 
These cyst-like formations containing mucoid substance are not 
uncommonly met with in the costal cartilages, the choroid plexus, 
and in new growths. 

The cells themselves appear in the majority of cases not to 
undergo the mucoid change ; although in catarrhal conditions 
of mucous membranes the increased secretion of mucus is prob- 
ably to be ascribed to a mucoid degeneration of the newly-formed 
elements (see "Inflammation of Mucous Membranes"). The 
cells may also be the seat of fatty degeneration. 

Colloid Degeneration. — This differs from the former, inas- 
much as it is the cells which are especially involved in the process. 

The change consists in the metamorphosis of the albuminoid 
constituents of the cells into a substance known as colloid ma- 
terial. Colloid closely resembles mucous sub- 
stance, but it differs from it chemically, in con- 
taining sulphur, and in not being precipitated by 
acetic acid. It is a colorless, transparent, glisten- 
ing material of the -consistence of jelly or half- 
set glue. It makes its appearance within the 
cells, as small lumps, which gradually increase 
in size, pushing the nucleus to one side, until 
they completely fill the cell. (Fig. 6.) The cells 
are thus destroyed, and converted into colloid 

,, „ . , t Colloid Cells, from a 

masses. The small colloid masses subsequently coUoid cancer. (Rind- 
coalesce, and so form larger masses of firm, 
transparent, jelly-like material, which are readily recognized by 
the naked eye. 
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As the colloid matter increases and the cells are destroyed, the 
intercellular substance atrophies or softens, and in this way cyst- 
like cavities are formed within which is contained the gelatin- 
ous eubstanee. Here it may subsequently undergo a proceae of 
liquefaction. (Fig. 7.) 

The colloid change is moat common in enlargements of the 
thyroid gland, in the lymphatic glands, and especially in many 
of the new formations {see "Colloid Cancer"). Its causes and 
nature are as obscure as those of the allied mucoid aofteniug. 

It is wlien occurring in new formations that these two forms 
of degeneration assume their most important aspects. Many 
varieties of tumora may originate ae mucoid or colloid growths, 
or may subsequently undergo these morbid 'transformations. 
The mucouB tumors (myxomas) which reaemble in structure the 
umbilical curd, consist entirely of a gclatinoua mucus-yielding 
substance. , The sarcomas, lipomas, enchondromas, and cancers, 
may also become the seats of these forms of e ' 





Ccllald Cancer, showtnii cyKt-11k« caylttca filled with the colloid anbaUnce. (Rindflclsch.t 

Such growths have frequently been described as gelatiiiiform 
or colloid cancers, this term having been applied to them with- . 
out any regard to their structure or real nature. Cancers it is 
true may either originate as mucoid or colloid growths, or may- 
become so after their development ia completed (see " Colloid 
Cancer") ; but it is by no means true that all tumors possessing 
these soft gelatiniform characters are cancers. The terms " mu- 
coid " or " colloid " applied to a new growth, merely imply cer- 
tain physical and chemical characters, and convey no informa- 
tion as to its real nature. 



FATTY INFILTRATION. 00 



CHAPTEE VI. 



THE INFILTBATIONS. 



FATTY INFILTRATION. 




Fatty Infiltration — which is often described as " fatty de- 
geDeration " — consists in the infiltration of the tissues with fat, 
which is deposited in them from the blood. The fat is deposited 
within the cells, where it occurs as distinct drops ; these may 
gradually accumulate and run together, dis- 
placing and obscuring the nucleus and proto- 
plasm, until the cell is completely tilled and 
distended with oil. (Fig. 8.) The vitality 
and functions of the cells are but little im- 
paired by the accumulation, and the proto- 
plasm — although rendered almost invisible 
when this is excessive — remains unaltered. 
This process therefore differs essentially from 

/.". , .. . i-i'.i r»i-i« 1 Liver Cells in various 

tatty defeneration, in which the tat is derived stages of Fatty infiitra- 

n ^ ' n ,^ i 'in tioD. X 300(RindfleiBch). 

trom a metamorphosis oi the protoplasm itselt, 
occurs in a granular form,, and in which the cells themselves 
ultimately perish. In fatty infiltration the cells within which 
the fat accumulates not being destroyed, the removal of the fat 
is all that is necessary to restore them to their original condition. 
The increase of fat in the blood which leads to its deposition 
in the tissues, is in many cases the result of excessive supply of 
nutriment, or to this combined with diminished waste. Such 
conditions obtain in people who live freely and take but little 
exercise. There appears to be in some a special predisposition 
to become fat. In other cases, the excess of fat in the blood is 
owing to its absorption from some particular tissue, subsequently 
to which it becomes deposited in another : this is seen in the 
fatty infiltration of the liver, which is associated with the gen- 
"^^^^ emaciation of pulmonary phthisis and other similar con- 
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ditions. (See "Fatty Liver.") Why the deposition should take 
place in certain tissues, and the fat be removed from some aud 
deposited iu others, is not known. 

Fatty infiltration occurs as a physiological process in the 
growth of adipose tissue. Adipose tissue bears a close resem- 
blance to common connective tissue ; it is connective tissue, con- 
taining numerous cells which are distended with fat. The 
growth of adipose tissue thus consists simply in the infiltration 
of more of these cells with fat. If this is excessive it constitutes 
obesity. (Fig. 9.) The temporary accumulation of fat in the 




intestinal villi and liver during the digestion of an aliment rich 
in fatty substances, is another example of physiological infiltra- 
tion. This will be described when speaking of the "fatty livei"." 



FATTY INFILTRATION OF MUSCLE. 

In muscle, fatty infiltration is frequently met with as a mor- 
bid process. The cells in the connective tissue which surrounds 
the fasciculi of the muscle become filled with fat ; and this de- 
velopnjent of fat between the primitive muscular fasciculi has 
often been incl uded under the common term of " fatty degenera^ 
tion " of muscle. The process, however, differs essentially from 
true degeneration, in which the fat originates within the fasciculi 
and the fasciculus itself ultimately perishes, whereas in the con- 
dition now under consideration, there is a deposition of fat 
between the fasciculi, which remain— during the early stage at 
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all events — unaffected. The interetitial fat varies in amount. 
In some eases single rows of fat-cells alternate with rows of mus- 
cular fasciculi, at other times the accumulation is less regular, 
more existing between some fibres than between others: in all 
eases, however, the muscular elements may be discovered lying 
amongst the fat. (Fig. 10.) If the latter is very considerable 
in amount, the muscle may appear to the naked eye to be entirely 
converted into fat ; but the microscope will always reveal the 
muscular structure in which it is imbedded. 

This condition ia frequently met with in animals which have 
been fattened, the fat not only increasing in the usaal situations, 
but also accumulating between the fasciculi of the museles. In 
muscles also, which from any cause have for some time been 
incapacitated, this interstitial growth is extremely liable to 
occur ; ex. gr. in the extensors of the wrist-joint in cases of lead- 
lw>i8oning, and in long-standing paralyses 
from lesions in the brain or cord ; also, in 
muscles which have been rendered useless by 
anchylosis of a joint. In progi^e sive mus- 
cular atrophy, as Virchow has shown, the 
affected muscles exhibit this change, together 
with true fatty degeneration. 

In the heart, fatty infiltration is not un- 
frequently met with ; and here it is especially 
important to distinguish it from the much 
more common condition in which the fibres 
themselves are primarily affected. In health 
there is a varying amount of fat covering 
the surface of the heart, beneath the visceral 
layer of the pericardium, which is always 
most abundant in the grooves between the ^ 
auricles and ventricles where it surrounds J^,™ 
the bloodvessels. This may increase so as to 
completely envelop the organ, and at the same time gradually 
insinuate itself between the muscular fibres, so that to the naked 
eye all appearance of muscular structure may be lost, the walls 
looking like a mass of fat. In hearts less affected, strise of fat 
will be seen lying amongst the muscle. The fat is always most 
abundant near the surface, the muscular structure becoming 
more evident towards the endocardium. 




0. (Rindflelsct 
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The immediate effect of the interstitial growth is to displace 
and compress the muscular fibres between which it insinuates 
itself, and in doing so it diminishes the contractile power of the 
muscle : this is especially the case when occurring in the heart. 
The pressure, however, which it exercises upon the fibres and 
the accompanying bloodvessels, ultimately causes in the former 
atrophic and degenerative changes. Thus the fasciculi gradu- 
ally atrophy, the transverse striation becomes indistinct, and is 
replaced by molecular fat ; in fine, true degeneration of the 
muscle is established. These two processes, indeed, not uncom- 
monly go hand in hand together, the interstitial infiltration 
inducing the intrastitial degeneration. 

FATTY INFILTRATION OF LIVER. 

It is in the liver that fatty infiltration assumes its most im- 
portant aspect, and in this organ it is exceedingly frequent, con- 
stituting what is commonly known as the "fatty liver." It 
must be carefully distinguished from true fatty degeneration, 
in which the nutrition of the hepatic cells becomes impaired, 
and they consequently undergo retrogressive metamorphosis. 
This occurs in many structural changes of the liver, as cirrhosis, 
amyloid degeneration, &c., and is quite distinct from fatty infil- 
tration. 

The hepatic cells always contain a small quantity of fat, which 
is temporarily increased after the ingestion of fatty substances. 
It will be well to describe this physiological infiltration before 
proceeding to the morbid process. 

The ingestion of an aliment rich in fatty substances is .fol- 
lowed by a temporary excess of fat in the blood, and by the 
deposition and temporary accumulation of a portion of this 
within the hepatic cells. This fat is first deposited in the cells 
which are in immediate contact with the capillaries of the portal 
vein, and thus is produced an excess of fat in the cells at the 
circumference of the hepatic lobules. This gradually passes 
from the cells at the circumference to those in the interior, 
whence it is ultimately conveyed into the circulation. This 
process goes on until the excess of fat is removed from the blood, 
when the hepatic cells again acquire their former character. 
There is thus a transitory accumulation of fat within the hepatic 



FATTY INFILTRATION. 59 

cells which is gradually removed, the vitality of the cells not 
being thereby impaired. 

Precisely similar to the above is the morbid process. The 
morbidly fatty liver is one which contains an abnormal quan- 
tity of fat. This may result either from an excessive deposition 
from the blood, or from some interference with the removal of ■ 




Fittf luDltrattan of U-er. (Sonipwhal dUmnimBlic.) Sholng sccumulaUon of I 
Dilernal zone of the lobules. . F. Hepallc velu. p. lulerloUilirporUI vwsela. (Kiud 



the temporary physiological accumulations. The fat being 
deposited from the blood in the portal capillaries, the increase 
is first observable in the external zone of the hepatic lobules. 
(Fig. 11.) It accumulates here within the cells as minute glob- 
ules, which as they increase coalesce and form large drops of 
fat: these may ultimately completely fill and distend the cells, 
which at the same time become larger and more globular in 
shape. (See Fig. 8.) As the process proceeds, the accumulation 
advances from the periphery towards the centre of the lobule, 
until ultimately its whole mass may be involved, and the cells 
universally become distended with fat. The vitality of the cells 
is not materially impaired by the intiltration ; they continue to 
perform their functions, as is shown by the presence of bite in 
the stools and in the gall-bladder. 

The fatty liver is somewhat increased in size, in advanced 
stages often considerably so. The surface is sipooth, the edges 
are thickened and rounded, the specific gravity is diminished, 
although the absolute weight may be increased. If the infiltra- 
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tion is slight, involving merely the portal zone of the lobules, 
the cut surface will present a mottled appearance, the external 
fatty zone being of an opaque yellowish-white color, whilst the 
central portion remains unaltered, or is perhaps somewhat hy- 
persemic. The more extensive the infiltration the larger is the 
pale zone, and ultimately, when the whole lobule is involved, 
there may be left in the centre merely a reddish-brown point, 
which corresponds with the commencement of the hepatic vein ; 
and in many cases even this point is lost. The organ is then of 
an almost uniform opaque yellowish-white color, and the boun- 
dary between the individual lobules may be completely obscured. 
Its consistence is much diminished, it feels doughy, and pits on 
pressure with the finger, and the knife used to cut it becomes 
coated w^ith oil. The pressure exercised by the infiltrated fat 
produces considerable anaemia of the organ, but the interference 
with the circulation is never suflScient to cause ascites, hemor- 
rhage, or other evidences of portal congestion. 

Fatty infiltration of the liver occurs under tw^o opposite con- 
ditions — one in which there is general obesity, and the fat accu- 
mulates in the liver in common with other parts ; and another, 
in which there is general emaciation, and the fat is removed 
from the subcutaneous cellular tissue, and from the other situa- 
tions in which it naturally exists, whilst it accumulates in the 
hepatic cells. The latter is exceedingly common in chronic pul- 
monary and cardiac affections, especially in pulmonary phthisis. 
Possibly in these cases the interference with the respiration, and 
the consequent incomplete oxidation of the hydrocarbons, is in- 
timately connected with it. 
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Amyloid Degeneration, which is one of the most important 
of the degenerative processes, consists in the infiltration of the 
tissues with a peculiar homogeneous translucent substance, by 
which their vitality becomes diminished and their functions 
impaired. 

It was formerly known as the lardaceou» or loaxy change, the 
organs affected by it having somewhat the appearance of lard 
or wax. The term " amyloid " — which was applied to it by Vir- 
chow, from the supposed resemblance of the new material to 
cellulose or starch — as being that by which it is most generally 
known, is here adopted. 

This form of degeneration is rarely a primary affection, but 
usually occurs in the course of some other disease. It appears 
to be associated with certain cachectic conditions, brought on 
by many exhausting diseases. It is in those diseases which are 
attended by profuse and long-continued suppuration, as chronic 
diseases of bone, empyema, chronic tubercular and other sup- 
purative diseases bf the lungs, chronic pyelitis, and syphilis^ 
that the amyloid change most frequently occurs. In syphilisy 
it is those cases in which there is caries or prolonged ulceration^ 
that it is most commonly met with. 

Every organ and tissue may be the seat of the change ; those^ 
however, in which it is especially prone to occur, are the liver^ 
the kidneys, the spleen, and the lymphatic glands. It is met 
with less frequently in the stomach and intestines, in the supra- 
renal capsules, in the pharynx and oesophagus, in the bladder, 
prostate, and generative organs, in serous membranes, in the 
membranes of the brain and cord, and in muscle. It is rarely 
limited to one organ, but several organs are almost invariably 
simultaneously affected by it. 

Respecting the nature of the new substance which infiltrate* 
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the tissues, the analyses of Kekule and Schmidt show that it is 
a nitrogenous compound closely allied to albumen. The conclu- 
sions arrived at by these observers are, however, not satisfactory, 
as they were unable completely to separate the substance from 
the tissues in which it was deposited. More recently, Kiihne 
has succeeded, by submitting the amyloid organs to a process 
of artificial digestion, in completely isolating the new material, 
and the results of his investigations confirm those of Kekule 
and Schmidt. It appears, therefore, that the amyloid substance 
is an albuminoid compound closely allied to albumen, from which 
it is probably derived by a retrogressive metamorphosis. 

The most characteristic feature of the amyloid substance is 
the peculiar reaction which it gives with iodine, and with iodine 
and sulphuric acid. If an aqueous solution of iodine, made 
with the help of iodide of potassium, is applied to an amyloid 
organ, the affected portions change to a deep reddish-brown color; 
this is not permanent, but gradually passes oft*, and the part re- 
gains its former appearance. If the application of the iodine is 
followed by the cautious addition of sulphuric acid, a blackish- 
blue or violet tint is produced. This latter reaction, however, 
is not easily obtained, considerable nicety being required in the 
application of the reagents. The following is the method for 
obtaining it, recommended by Professor Virchow: A dilute 
aqueous solution of iodine must be allowed to soak well into 
the tissue, the excess must be poured oft', and a single drop of 
concentrated sulphuric acid gradually added, when a blue or 
violet color will be produced, either at once or after some time. 
In the hands of English pathologists this latter reaction has 
certainly met with but little success ; and if the color be ob- 
tained, it is by no means satisfactory, and more nearly resembles 
a black than the blue which has been described. Fortunately, 
however, the reaction with iodine alone is perfectly character- 
istic, and the attempt to obtain the blue by the subsequent 
addition of sulphuric acid, is therefore quite unnecessary. If 
the change is at all advanced, the reddish-brown color will be 
produced by merely pouring the aqueous solution of iodine over 
the cut surface of the organ ; but in slighter degrees of the 
afiection, thin sections must be made with a Valentin's knife, 
and well washed with water to remove the blood, before the 
coloration with iodine can be obtained. 
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Upon considering the above reactions, it will be seen that they 
resemble, in some respects, those exhibited by some well-known 
organic substances. Cellulose — the substance which forms the 
external membrane of vegetable cells — yields a blue when treated 
with iodine and sulphuric acid, and so far resembles the amyloid 
material ; but differs in not being colored by iodine alone. The 
same is true of cholesterine ; this also gives a reddish-brown 
with sulphuric acid, but is not altered by iodine. To starch, 
the resemblance is not so marked as to the two preceding sub- 
stances: with this, iodine produces a blue color -without the 
addition of the acid. 

The amyloid substance almost invariably makes its appear- 
ance first in the small arteries and capillaries, and subsequently 
extends from them to the surrounding tissues. The cells of the 
intima and of the muscular coat are the first to become infil- 
trated, then the remaining structures of the artery. When the 
vessels have become infiltrated, the amyloid matter extends to 
the immediately surrounding parts ; it invades both the cells 
and the intercellular substance, and may gradually extend until 
the whole organ is completely impregnated. 

The changes produced in the tissues by this infiltration are 
very characteristic. The cells as they become filled with the 
new material gradually increase in size, they lose any irregulari- 
ties in their contour, and become rounder and more regular in 
shape, their nuclei disappear, and the whole cell is converted 
into a structureless homogeneous 
hody, which has a peculiar trans- ^^^' ^^' 

lucent glistening appearance (Fig. 
12, a). If the cells are in close 
contact many of them may coa- 
lesce, and their distinctive boun- 
daries thus become obliterated. 

(Fig. 12, 6.) The intercellular Liver Cells infiltrated with the Amyloid 

ai-iVxo+«,.^^ :^ ^1^^ ««,«r.rN ,^-r.,^ «r^ Substance, a. Single cells. &. Cells which 

substance in the same way ac- have coalesced. x3oo. (Rindfleisch.) 
quires a homogeneous glistening 

appearance. The walls of the small arteries — in which, as 
already stated, the change commences — become considerably 
thickened, and they present the same homogeneous translucent 
characters. The calibre of the vessels is diminished, and the 
circulation through them is consequently impeded. 
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Organs in which this change is at all advanced, present fea- 
tures so characteristic that its nature can be readily recognized 
by the naked eye. They are usually considei'ably increased in 
size; their absolute weight is increased, and also their specific 
gravity ; their surface is smooth, and the capsule tense and 
stretched ; their consistence is firm and somewhat elastic. On 
section, they exhibit a peculiar homogeneous, glistening, trans- 
lucent appearance, somewhat resembling wax or glue. Owing 
to the diminished calibre of their bloodvessels, and to the pres- 
sure exercised by the new material, they contain but little l)lood, 
and hence are always pale in color. The change may involve 
the whole organ, or it maybe limited to certain portions: in 
the spleen, for example, it is frequently limited to the Malpighian 
corpuscles, and in the liver, to the cells in the immediate vicinity 
of the hepatic artery. 

Although the above characters are often sufficiently marked, 
they should always be confirmed by the application of iodine to 
the cut surface of the organ. In slighter degrees of the aflfec- 
tion — when the physical characters are but little altered — ^the 
application of this reagent becomes necessary in order to dis- 
cover the presence of the substance. In these cases, merely 
pouring the solution over the organ will often fail to produce 
the characteristic stainjng; and it will be necessary to make 
thin sections with a Valentin's knife, and wash them thoroughly 
with water to remove the blood, before the reaction can be ob- 
tained. 

In the earliest stages of the change the use of the microscope 
may be necessary for its recognition, and by this means the 
slightest degrees of it can be readily discovered. If thin sec- 
tions of the tissue are examined, those parts which are infil- 
trated will present the peculiar homogeneous translucent appear- 
ance already described, the cells having lost their distinctive 
characters, are being united with the intercellular substance 
into a uniform mass. The addition of iodine will render, by the 
staining, any change at once apparent. 

The eftect of amyloid degeneration is to impair or even to 
completely destroy the nutrition and function of those organs 
which are aftected by it. This is owing to two causes, — the 
obstruction offered to the circulation, and the direct influence 
of the new material upon the parenchyma of the organ. The 
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obstruction to the circulation, which results partly from the 
diminution in the calibre of the small arteries, and partly from 
the general pressure exercised by the infiltrated substance, causes 
an insuflSiciency in the supply of arterial blood. As a conse- 
quence of this, secondary atrophic changes are induced in vari- 
ous parts ; the cells atrophy and often undergo fatty metamor- 
phosis, which indeed is constantly associated with the amyloid 
change. The infiltration of the parenchyma of the organ im- 
pairs the vitality of the cellular elements, and may ultimately 
completely arrest any manifestation of their functions. 

As this form of degeneration is almost invariably secondary 
to some grave constitutional state, it can rarely be looked upoD 
as in itself a cause of death, although it may materially hasten, 
and even determine the fatal termination. 

Having thus described the nature of the amyloid substance, 
and the way in which it makes its appearance in the several 
tissue of an organ, it remains to consider the source from which 
it is derived. 

The disease, as already stated, appears to b^ an infiltration, 
and to consist in the deposition of a new material from the blood 
in the various tissues and organs. The existence, however, of 
any albuminous compound in the blood which resembles amy- 
loid in its reactions with iodine, has never been made out, even 
in the most marked cases of the disease. This fact must, there- 
fore, negative the supposition that it is a simple infiltration. If 
derived from the blood at all, it must undergo some chemical 
change subsequently to its deposition in the tissues. Dr. Dick- 
inson considers that the new material is de-alkalized fibrin, 
which is deposited in consequence of the loss of the alkali with 
which it is normally combined ; this loss resulting from the 
profuse suppuration to which the disease is usually secondary : 
hence he terms it ^^depurative infiltration.^^ * Whether this be 
so or no, it is probable that some change in the blood is the 
cause of the disease, and that this latter consists in the infiltra- 
tion of an albuminous or fibrinous substance which becomes 
consolidated in the tissues, and is not a direct metamorphosis 
of the tissues themselves. The way in which the several tissues 
of an organ are affected, the change almost invariably commenc- 
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ing in the small nutrient bloodvessels, and extending from them 
to the surrounding parts ; the general character of the affection, 
several organs being simultaneously involved ; together with the 
fact that it is almost invariably secondary to chronic suppura- 
tive diseases — point to some alteration in the composition of the 
blood as the cause of the degeneration. 

AMYLOID DEGENERATION OF LIVER. 

The liver is one of the most frequent seats of the amyloid 
change, and here, as in other parts, it commences in the small 
nutrient bloodvessels. The minute branches of the hepatic 
artery are first affected, and from these the infiltration grad- 
ually extends to the hepatic cells immediately adjacent, until 
ultimately the whole organ may become involved. 

If a liver is examined in the early stage of the affection, and 
the iodine solution is applied to thin washed sections of the 
organ, it will be found that the characteristic staining is limited 
to certain portions of the lobules, viz., to those which are situ- 
ated between their external and central parts. This interme- 
diate portion corresponds with the distribution of the hepatic 
artery, and the hepatic cells situated between its ramifications 
being infiltrated with the new material before those in the ex- 
ternal and central portions of the lobule, the brown staining is 
first apparent in this situation. (Fig. 13.) 

The earliest seat of the amyloid change thus differs from that 
of the fatty. In fatty infiltration it is the most external por- 
tion of the lobule in which the fat accumulates — that which 
corresponds with the distribution of the portal vein (see Fig. 11). 
It differs also from the infiltration with pigment, which takes 
place in the most central portion, around the hepatic vein. 
Thus in each hepatic lobule three zones may be distinguished : 
an external one, which is the chief seat of the fatty change; a 
central one, which is the chief seat of the pigmentary change ; 
and an intermediate one, which is the chief seat of the amyloid 
change. These three zones, indeed, may frequently be recog- 
nized by the naked eye, the pale opaque external one contrast- 
ing strongly with the intermediate one, which is translucent, 
and with the darker central one. In the most advanced stages 
of the disease, however, both the external and central portions 
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of the lobule may become involved, and the cut surface present 
an almost uniformly homogeneous appearance. 

The amyloid liver is increased in size, often very considerably 
bo; it may be so large as almost completely to fill the abdominal 
eavity. The enlargement is uniform, and hence the natural 




configuration of the organ is but little altered. Its weight is 
increased, and also its specific gravity. Its edge is rounded, the 
surface is smooth, and the capsule appears tense and stretched. 
The coaaistence is firm and elastic. The cut surface is dry, 
bloodless, smooth, translucent, and waxy-looking, and of a pale 
reddish-gray or dirty yellow color. If the change is very far 
»<i»aneed, the tissue may be perfectly homogeneous, all distinc- 
tion between the individual lobules being lost. In other eases 
the lobules are distinctly mapped out; they are enlarged, and 
the external zone may be of an opaque yellowish-white color. 
Owing to the presence of fat. This association of the fatty and 
amyloid changes is exceedingly common. Amyloid infiltration 
Qwa not obstruct the portal circulation, and hence does not cause 
ascitea. It impairs the vitality of the hepatic cells, and thus 
ifterferes with the functions of the organ. 
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AMYLOID DEGENERATION OF THE KIDNEYS. 

The kidneys are especially liable to be involved in the amyloid 
change, and are frequently the earliest seats of the morbid dep- 
osition. It may constitute in them the primary lesion, or it 
may occur subsequently to inflammatory conditions of the secret- 
ing and interstitial structures. As a primary change, it is one 
of the most important varieties of Bright's disease. 

The process commences in the tufts of vessels which form the 
Malpighian bodies, the walls of which become thickened by the 
infiltration of the new material, so that the tufts are increased 
in size. It then proceeds to the small afferent arteries, and 
ultimately to the vasa efferentia, and to the arteriolse rectae 
which run through the medullary portion of the organ. After 
these vessels have thus become infiltrated, and before those in 
the pyramids are aftected, the deposition extends to the inter- 
tubular tissues of the cortex, into which the amyloid substance 
is poured, imbedding the tubuli uriniferi in its course. In some 
parts it appears that the exudation takes place into the tubes 
themselves, as the casts which they contain are occasionally 
deeply stained by the iodine solution ; this, however, is far from 
being frequently the case. In the earlier stages of the process — 
if the organ is not the seat of any other morbid change — the 
tubes and their lining epithelium present a perfectly natural 
appearance. Many of them contain pale hyaline casts, which 
also appear in the urine. These, however, are probably simply 
albumen and fibrin, which have transuded from the vessels ; 
although from the reaction they occasionally exhibit, it appears 
that they sometimes consist of the same material as that which 
permeates the vessels and intertubular structures. As the 
change proceeds, and the new material increases in amount, the 
tubes become compressed, and in many places completely ob- 
structed. If the compression is not uniform, they may dilate 
and form small cysts. The epithelium, which was at first nor- 
mal, ultimately atrophies and undergoes fatty changes, owing 
to the interference with its nutrition. In some cases it appears 
to be the seat of a catarrhal condition, and the tubes are found 
blocked with epithelial products. 

The first eftect of this change is to obstruct the circulation in 
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the cortex. The bloodvessels, diminished in calibre, allow little 
but the liquor sanguinis to pass through them, the passage of 
the blood-corpuscles being to a great extent prevented ; hence 
the pallor of this portion of the organ. The arterial walls are 
so altered that fluids and albumen readily permeate them ; and 
thus is produced the large quantity of urine, loaded with albu- 
men, which characterizes the earlier stages of this affection. 
As the infiltration increases, and the tubes become obstructed, 
the urine diminishes in quantity. The excretion of urea is less 
interfered w^ith than in other forms of Bright's disease, and 
hence symptoms due to its retention seldom occur. Tube casts 
are rarely numerous, they are for the most part hyaline and finely 
granular, though sometimes they contain fatty epithelium. 

In the earlier stages of the aflfection, the cortex of the kidney 
is merely rather paler than natural, and perhaps somewhat 
firmer in consistence ; but otherwise it presents no abnormal ap- 
pearance. It is only upon the application of iodine to the cut 
surface, or to thin washed sections of the organ, that its dis- 
eased condition becomes evident. When this test is employed, 
the Malpighian bodies at once become apparent as minute red 
points scattered through the cortex. As the disease advances, 
the size of the organ increases ; the enlargement, however, is 
confined to the cortex. The surface is smooth, and the capsule 
separates readily. The enlarged cortex is remarkably pale and 
anaemic, and has a peculiar translucent, homogeneous, wax-like 
appearance. Its consistence is hard and firm. A few scattered 
vessels may be seen on the surface, and the bases of the pyramids 
sometimes exhibit an increased amount of vascularity. If iodine 
is poured over the cut surface, the Malpighian bodies and the 
arteries of the cortex become mapped out almost as clearly as in 
an artificial injection. The enlarged Malpighian bodies may 
indeed often be seen as glistening points before the iodine is ap- 
plied. Frequently, the homogeneous appearance of the cortex is 
interrupted by minute, opaque, yellowish-white lines and mark- 
ings ; these are produced by the fatty changes in the epithelium 
of the tubes, which so commonly occur in the later stages of the 
aitection. Ultimately, the capsule may become more or less 
adherent, and slight irregular depressions may make their ap- 
pearance on the surface of the organ : the latter are due to 
atrophic changes in some of the tubes. If, as is not unfrequently 
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the case, the infiltration is associated with an increase in the in- 
tertubular connective tissue, the atrophy of the organ will be 
more marked. (See " Cirrhosis of Kidney.") 

AMYLOID DEGENERATION OF THE SPLEEN. 

Amyloid degeneration of the spleen is met with in two forms 
— one in which the disease is limited to the Malpighian cor- 
puscles (" Sago Spleen"), and the other in which the pulp ap- 
pears to be chiefly implicated. The former is much the more 
common condition. The Malpighian corpuscles are infiltrated 
with the amyloid substance and converted into translucent, wax- 
like bodies, much like boiled sago : hence its name. The pro- 
cess commences in the small arteries of the corpuscle, and it is 
only after these have become infiltrated that it extends to the 
corpuscles themselves. The small lymphatic cells of which the 
corpuscle is made up are then involved in the process, and ulti- 
mately the whole is converted into a pale, firm, translucent, 
glistening mass. 

The sago spleen is more or less enlarged ; its weight and density 
are also increased. The cut surface is smooth, dry, and studded 
all over with small glistening sago-like bodies, varying in size 
from a millet to a hemp-seed, which are stained a reddish-brown 
color by the iodine solution. These may become so large as to 
occupy a large portion of the organ, although in earlier stages 
of the affection they are so minute that they can only be seen in 
thin sections of the tissue. 

In the other variety of amyloid spleen, the pulpy parenchyma 
between the corpuscles is infiltrated with the new material. 
This is probably merely an advanced stage of the former con- 
dition, in which the disease extends from the corpuscles to the 
surrounding pulp ; the whole organ being ultimately involved. 
Under these circumstances the organ often attains a considerable 
size, much larger than is met with in the sago spleen. It is re- 
markably hard and firm, and the capsule is tense and trans- 
parent. On section it presents a dry, homogeneous, translucent, 
bloodless surface, of a uniform dark reddish-brown color. Thin 
sections can be readily made with a knife, the organ cutting like 
soft wax. The corpuscles are not visible as in the former variety, 
being probably obscured by the surrounding pulp, which has 
become so densely infiltrated with the amyloid substance. 



AMYLOID BBGENERATION. 71 



AMYLOID DEGENERATION OF LYMPHATIC GLANDS. 

In the lymphatic glands the process much resembles that in 
the spleen. The small arteries in connection with the follicles of 
the gland are the earliest seats of the change ; and from these it 
extends to the minute cells with which the follicle is filled. The 
follicle is thus ultimately converted into a small homogeneous 
mass. 

The glands are enlarged, and on section the minute wax-like 
bodies can often be seen scattered through the cortex. The cut 
surface is smooth, pale, and translucent. 

As these glands are largely concerned in the formation of the 
blood-corpuscles, their implication in the amyloid change must 
to a large extent aid in producing the emaciation and anaemia 
which characterize this affection. The same is true of the spleen, 
which is usually simultaneously involved. 

AMYLOID DEGENERATION OF THE ALIMENTARY CANAL. 

The whole of the alimentary tract may be the seat of the 
amyloid change, and here it assumes an important aspect from 
the deleterious influence which it exercises upon the absorbent 
and secreting processes, and from the consequent impairment of 
the general nutrition which results. The disease, however, in 
this situation is very apt to escape observation, as it produces 
but little alteration in the appearance of the parts. The mucous 
membrane may look somewhat pale, translucent, and oedematous, 
but otherwise to the naked eye nothing is discoverable. It is 
only upon the application of iodine to the washed mucous sur- 
faces that the nature of the change becomes apparent. In the 
small intestine — which is perhaps the part most commonly af- 
fected — ^the effect of the application of iodine is very charac- 
teristic : a number of small reddish-brown points appear over 
the whole surface of the membrane ; these correspond to the 
intestinal villi, the arteries and capillaries of which are itifil- 
trated with the amyloid substance. In the stomach and oesoph- 
agus the vessels are mapped out in a similar manner by the 
iodine solution. The change in the intestine gives rise to serous 
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diarrhoea, this being probably due to an increased permeability 
of the infiltrated walls of the vessels. 



THE CORPORA AMYLACEA. 

The corpora amylacea or '' amyloid bodies," so frequently met 
with in the nervous system in the prostate, and in other parts, 
have usually been looked upon as more or less allied to the 
amyloid substance ; there appears, however, with the exception 
of a certain similarity in their behavior with iodine and sul- 
phuric acid, to be no connection between them. 

They are round or oval bodies, formed of a succession of con- 
centric layers, and are often changed to a deep blue color by 
iodine, thus bearing both in their structure and chemical proper- 
ties the strongest resemblance to granules of vegetable starch. 

(Fig. 14.) Sometimes, however, the blue 
^^^' ^^' is only exhibited after the subsequent 

addition of sulphuric acid, and thus a 
resemblance is shown to the amyloid 
substance. They vary in size from 
microscopic granules to bodies which 
Amyloid Bodies from Prostate. are distinctly visible to the naked eye ; 

sometimes being as much as one or two 
lines in diameter. The larger ones are usually formed by the 
conglomeration of the smaller granules, which are often inclosed 
by a common envelope.. 

They occur especially in the nervous system of those in ad- 
vanced life ; the ependyma of the ventricles, the white substance 
of the brain, the choroid plexus, the optic nerve and retina, and 
the spinal cord being their favorite seats. The larger forms are 
met with most frequently in the prostate. The prostate of 
nearly every adult contains some of these bodies ; and they may 
accumulate here to such an extent as to form large concretions. 
They are also occasionally met with in the lungs, and in mucous 
and serous membranes. 

As has been said, they usually exhibit a bright blue color 
upon the application of iodine alone, although in some cases not 
until the subsequent addition of sulphuric acid. Mauy of them, 
however, are colojed green, or even brown by these reagents. 
The green is due to their admixture with nitrogenous matters, 
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which give a yellow color with iodine, and hence the combina- 
tion yields a green. The greater the amount of nitrogenous 
matter the more brown does the color become. 

From the laminated structure of these bodies they would ap- 
pear to be formed by the gradual precipitation of some material, 
layer by layer, upon the surface of pre-existing particles. The 
nature of the material, however, appears in no way to resemble 
that of the substance which infiltrates the organs in amyloid 
degeneration. The two processes are so essentially different, 
both in the circumstances under which they occur, and in the 
characters and seat of the morbid products, that they cannot be 
looked upon as in any way analogous. Amyloid degeneration 
is a general change in which nun.erous organs are infiltrated 
with an albuminoid substance ; whereas the formation of the 
corpora amylacea is evidently of a local nature ; it is often pre- 
ceded by those local atrophic changes associated with advanced 
life, and consists in the deposition of some starch-like material, 
probably liberated in the tissues themselves, upon any free body 
which may exist in its vicinity. 

The corpora amylacea, especially those occurring in the cho- 
roid plexus and in the lateral ventricles are very liable to become 
calcified, and they then constitute one form of "brain sand" 
which is so often met with in these situations. 
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CHAPTEK VIIL 

CALCAREOUS DBGENERATION. 

Calcareous Degeneration — or, as it is more commonly called, 
Calcification — consists in the infiltration of the tissues with cal- 
careous particles. Physiologically, an infiltration of calcareous 
particles takes place in the formation of bone, in which lime 
and magnesian salts are deposited in the fibrous or cartilaginous 
matrix. This physiological is precisely similar to the pathologi- 
cal process. It is important, however, to distinguish simple 
calcification from ossification. In the latter, there is not only 
a deposition of lime salts, but an active change in the tissue itself 
— a proliferation of the cellular elements, an intimate union of 
the calcareous matters with the tissue, and the formation of a 
true osseous structure in which the calcareous particles are not 
visible. Calcification, on the other hand, is a purely passive 
process ; there is no increased nutritive activity of the part, no 
multiplication of elements, no alteration of the structure, but 
merely an infiltration with calcareous particles. 

An infiltration and deposition of calcareous substances occurs 
under two opposite conditions, one — in which there is an abso- 
lute increase in the amount of these constituents in the blood, 
and the excess becomes deposited in the tissues ; the other — in 
which there is no such increase, but the deposition takes place 
owing to some alteration in the tissue itself. 

An absolute increase of the saline constituents in the blood, 
and the deposition of the excess in the tissues, is much the least 
frequent form of calcification. It occurs in some forms of soft- 
ening of bone, especially in extensive caries and osteomalacia. 
In these diseases the lime salts are removed from the bone, re- 
turned into the blood, and deposited in other tissues. In such 
cases the calcification is usually more or less general — many 
organs being simultaneously involved. In osteomalacia, it is 
not uncommon to find the kidneys, the lungs, the stomach, the 
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intestines, and even the dura mater and liver, infiltrated to a 
greater or less extent with lime salts. The excess of saline 
matters in the blood may also be due to interference with their 
excretion by the kidneys. In chronic structural disease of these 
organs, calcification may sometimes result from the consequent 
impairment of their excreting functions. To whichever of these 
causes the excess is due, the deposition will commence in the 
tissue immediately surrounding the bloodvessels from which 
the calcareous matters are derived : thus, in the lungs, the seat 
of the change is the interlobular tissue ; in the stomach, the 
stroma between the glands ; and in the kidney, the tubuli uri- 
niferi and the intertubular tissue. If the process is the result of 
impaired excreting function of the kidneys it may be limited to 
them ; the pelves, and the tubes of the papillae and pyramids, 
being the earliest seats of the deposition. Precisely analogous* 
to this form of calcification is the deposition of the excess of 
urate of soda which takes place in gout. 

In the great majority of cases, however, calcification is a local 
change, depending not upon any alteration in the composition 
of the blood, but upon changes in the tissues themselves, owing 
to which some of the saline matters which are normally held in 
solution in the blood are deposited in them. The alteration in 
the tissues consists in some impairment of their nutrition, asso- 
ciated with a diminution in the amount of blood, and a retarda- 
tion of its circulation. All those conditions which tend to pro- 
duce atrophic and retrogressive changes in a part, and at the 
same time to interfere with the circulation in it, are liable to be 
followed by its calcification. Inflammation," rapidity of growth, 
diminished nutritive supply, and general impairment of vitality, 
may all of them give rise to this process. This is seen in the 
calcification of the vegetations in endocarditis, of the caseous 
masses in the lungs and lymphatic glands, of many new forma- 
tions, and of the bloodvessels and cartilages in old people. In 
its morbid antecedents calcification thu^ somewhat resembles 
fatty degeneration, and its pathological signification is in many 
cases equally diflicult to determine. Fatty degeneration indeed 
very frequently precedes the calcification, which is merely a 
later stage of the retrograde process. 

Respecting the cause of the deposition of the calcareous sub- 
stances in the atrophied structures, it is probably partly owing 
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— as stated by Rindfleiech — to the stagnation of the outritive 
fluids ill the part, owing to which the free carbonic acid which 
holds the salts in solution, escapes, and they are consequently 
precipitated ; and partly to the non-assimilation of these fluids 
by the degenerated elements of the tissue. The calcareous par- 
ticles make their appearance both within the cells and in the 
intercellular substance; they are much more frequent, however, 
in the latter situation. They are seen at first as fine molecules 
scattered irregularly through the intercellular substance. (Fig- 
15.) They are characterized when viewed by transmitted light 
by their opacity, dark black color, and irregular outline, and 
also by their solubility in dilute mineral acids. They gradually 
increase in number until ultimately large tracts of tissue may 
be converted into an opaque calcareous mass, in which the cells 
'are inclosed and can no longer be recognized. These larger 
masses have a sharp black irregular outline, and when the cal- 
cification is complete, acquire a homogeneous, glistening, semi- 
transparent appearance. The cells themselves are much less 
frequently infiltrated, being usually merely inclosed and ob- 
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scured by the calcified intercellular Bubstance. Calcareous par- 
ticles may, however, make their appearance in the cell-contents, 
and gradually increasing, convert the cell into a homogeneous 
calcareous body. 

The calcareous matters consist for the most part of lime and 
magnesian salts, especially the phosphates and carbonates. If 
the latter are present, the addition of a little dil ute hydrochloric 
acid is followed by the appearance of numerous minute air- 
bubbles in the tissue, owing to the liberation of carbonic acid. 
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In those cases in which calcification is associated with retained 
gland secretions, the calcareous matters will consist of the 
specific gland salts. 

A part which has become calcified undergoe's no further 
change ; its vitality is completely destroyed, and it remains as 
an inert mass. In this respect calcareous differs from fatty de- 
generation. In the latter, subsequent changes invariably take 
place ; the part either softening, caseating, or becoming the seat 
of calcification itself. It differs also in its effect upon the tissue ; 
the structure of the affected part is not destroyed, and there is 
no annihilation of histological elements, such as occurs in fatty 
degeneration : the tissue is simply impregnated with calcareous 
matters, which have no other effect upon it than to render it 
inert ; its vitality is destroyed, but its structure — ^in so far as the 
calcification is concerned — remains unaltered. If the saline 
matters are dissolved out with a little dilute mineral acid, the 
structure of the part may be again recognized, unless, indeed — 
as is usually the case — it has been destroyed by any antecedent 
change. 

Calcification must thus be looked upon in many cases as a 
salutary lesion, the impregnation with calcareous matters pre- 
venting subsequent changes in the part. This is especially the 
case when it is secondary to other forms of degeneration. It is 
the most favorable termination of the large class of fatty changes, 
as is exemplified by the calcification of many inflammatory prod- 
ucts, of tubercle, and of many other new formations. It may, 
on the other hand, under certain circumstances, be attended with 
most deleterious consequences, as is the case when it affects the 
arterial system. 

CALCIFICATION OF ARTERIES. 

Calcification of arteries may, like fatty degeneration, be a 
'primary or secondary affection. As a secondary change it con- 
stitutes one of the terminations of the atheromatous process, 
and as such is constantly met with in the aorta and its branches. 
(See "Atheroma.") 

Primary calcification is essentially a senile change, and is the 
result of that general impairment of vitality which exists in ad- 
vanced life. It is associated with atrophy of the arterial tissues, 
and in some cases with more or less fatty degeneration. As it is 
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not dependent upon a local cause, but upon general malnutrition, 
the change is a general one, and when occurring in one part is 
met with in others. It is, however, especially frequent in the 
superficial arteries, in the arteries of the upper and lower ex- 
tremities, and in those of the brain. Its most common seat is 
the middle coat, where it commences in the muscular fibre cells. 
The calcareous particles make their appearance at first around 
and within the nucleus, and gradually increase until they fill 
the cell, which becomes converted into a small calcareous flake. 
The process may go on until the muscular coat is completely 
calcified, or it may be limited to isolated portions of the coat ; 
giving rise to numerous calcareous plates which are irregularly 
distributed throughout it. From the muscular, it may extend 
to the external and internal coats, until ultimately the vessel 
becomes calcified throughout. In the majority of cases, how- 
ever, the middle coat only is involved. 

The vessel thus calcified, loses its elasticity and contractility; 
its lumen is diminished, and it is transformed into a hard, rigid, 
brittle tube. This condition is exceedingly common in the ex- 
ternal iliac and in the vessels of the lower extremity, where it 
is a frequent cause of "senile gangrene." 
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CHAPTER IX. 



PIGMENTARY DEGENERATION. 



Pigmentary Degeneration, or Pigmentation, consists in an 
abnormal formation of pigment in the tissues. All true pig- 
ments are derived from the coloring matter of the blood. Physi- 
ologically they are for the most part eliminated by the kidneys 
and liver ; or they may be deposited in the tissues and there 
remain permanent. The choroid coat of the eye and the skin 
of the negro are well-known examples of tissues in which there 
18 this permanent accumulation of pigment. The cells in these 
situations appear to be endued with a special power to abstract 
the coloring matters from the blood and to store them up in 
their interior, where they undergo certain chemical changes 
and become converted into pigment. 

In the pathological process also, the pigment is derived from 
the same source, although its presence in the tissues is rarely 
dependent upon any abnormal secteting powers in their cellular 
elements, but is the result of certain changes in the circulation 
or in the bloodvessels, owing to which the coloring matter of 
the blood escapes and infiltrates the surrounding parts. This 
escape of bsemoglobin may be owing to rupture of the vessels 
themselves, or to conditions of congestion or stasis, in which 
the blood-corpuscles and liquor sanguinis pass through their 
walls. In either case the haemoglobin will permeate the tissues 
Q-^d ultimately be converted into pigment. Rupture of the 
vessels and the direct extravasation of blood, is, however, the 
most common antecedent of the pigmentary change. Soon after 
the extravasation has taken place, the haemoglobin escapes from 
the red blood-corpuscles, either by exudation or by destruction 
of the corpuscle, and mixed with the liquor sanguinis, infiltrates 
the surrounding tissues. In other cases it escapes without any 
solution of continuity in the walls of the vessel. This fre- 
quently occurs in conditions of inflammatory stasis and mechan- 
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ical congestion, in which serous exudation takes place into the 
tissues, and the hsemoglobin is liberated from the blood-corpus- 
cles within the vessels, from which it transudes, dissolved in 
the liquor sanguinis. Lastly, the red corpuscles themselves 
may pass through the walls of the capillaries without rupture 
having taken place. In whichever of these ways the solution 
of haemoglobin is derived, it infiltrates the tissues, staining 
both the cells and the intercellular substance a yellowish or 
brownish-red color. It is taken up, however, more readily by 
the cells than by the intercellular substance, or by membranous 
or fibrous structures ; and it stains only the cell-contents, the 
nucleus and cell-wall remaining unaltered. 

After the coloring matter has remained for some length of 
time in this diffnse form, it undergoes certain changes; it be- 
comes darker and more or less granular, minute reddish-brown 
or black granules and crystals make their appearance both in 
the cells and in the intercellular substance, and these may grad- 
ually increase and form larger masses. This change in the ex- 
travasated hsemoglobin is a chemical one, and the substance 
into w^hich it is converted is hcematoidin, Hsematoidin appears 
to be closely allied to the coloring matter of the bile, cholepyr- 
rhin^ which is also a derivative of haemoglobin. It exhibits 
similar reactions when treated with concentrated mineral acids, 
displaying the same variations of green, blue, rose, and yellow 
colors. It is insoluble in water, alcohol, ether, and in dilute 
mineral acids and alkalies ; it is soluble in the caustic alkalies, 
giving a red color. It contains more carbon than hsemoglobin ; 
and it also contains iron. 

The granules of hsematoidin vary in size from the smallest 
particles to masses as large as a red blood-corpuscle. The larger 
ones are round, or more commonly irregular in shape, and have 
a sharp defined border. Their color varies from yellow, red, 
and brown, to black. These variations appear to depend upon 
the age of the granules and the tissue in which they are formed ; 
the older they are the blacker they become. The smaller 
granules are usually dull and opaque, the larger ones, however, 
often present a more or less glistening appearance. (Fig. 16.) 
The crystals of hsematoidin are oblique rhombic prisms, usually 
of a beautiful yellowish-red or ruby-red color, sometimes ap- 
proaching to brown or black. They may also occur as little 



PIGMENTARY DEGBNBRATION. 81 

plates and fine needles, bat these are less common forms. (Fig. 
17.) They are in most cases so small that considerable care is 
required to recognize their crystalline nature under the micro- 

Fio. 16. Fig. 17. 
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scope, and they may easily be overlooked as merely irregular 
granular masses ; in some cases, however, they attain a larger 
size. They are more or less transparent and present a shining 
strongly refracting surface. 

Whether the haemoglobin is converted into granular or crys- 
talline hsematoidin appears partly to depend upon the tissue in 
which it is situated, the crystals being exceedingly common in 
some situations, as in the brain and ovaries, whereas in others, 
as the lungs, only the granules are met with. Both the granules 
and crystals are characterized by their durability and by their 
great powers of resistance ; when once formed they undergo no 
further change. 

Those forms of pigment — ^both granular and crystalline — 
which are of an intensely black color, have been supposed to 
consist of a substance which differs in chemical composition 
from hsematoidin, and which has been called melanin. There 
appears, however, to be no foundation for such a distinction ; 
melanin is probably merely hsematoidin which has become more 
or less altered by age. It is endued with greater powers of re- 
sistance, being less readily soluble in reagents than the more 
recently formed hsematoidin. 

Pigmentation, although one of the most common and uni- 
versal forms of degeneration, is of comparatively little impor- 
tance as a morbid process. The mere existence of pigment within 
and between the histological elements of the tissues, has in itself 
but little influence upon their vitality and functions. The 

6 
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atrophy and impairment of function which so frequently ac- 
company it, must rather be looked upon as the result of those 
conditions upon which the formation of the pigment depends, 
than as in any way owing to the presence of the pigment itself. 
As evidence of other antecedent conditions, it assumes, however, 
a more important aspect. The pigment being derived from ex- 
travasated haemoglobin, in whatever situations it occurs, it must 
be looked upon as the result of some alteration in the circula- 
tion or in the bloodvessels, owing to which the escape of the 
coloring matter is permitted. An exception to this exists, how- 
ever, in the case of certain pigmented new formations in which 
the presence of the pigment appears to be partly owing to the 
selective power of the cells ; these, like those of the choroid, 
separating the coloring matter from the blood. It is those 
growths which originate in tissues normally containing pigment, 
as the choroid and rete mucosum, which are most frequently 
melanotic. 

Pigment is often the only evidence of a former extravasation. 
This is frequently the case in cerebral hemorrhage, where the 
crystals of hsematoidin may be all that remains to indicate that 
rupture of the capillaries has taken place. In the ovaries, also, 
the slight hemorrhage which follows the escape of the ovum at 
each menstrual period, is marked by the formation of pigment 
which constitutes the " corpus luteura." In mechanical conges- 
tion and inflammation, again, the consequent pigmentation may 
be the principal evidence of the former existence of these con- 
ditions : this is especially seen in pigmentation of the mucous 
membrane of the stomach and intestines. The formation of pig- 
ment is thus, with few exceptions, the result of some antecedent 
change in the bloodvessels or circulation ; and its presence in 
the tissues appears to be little more than a testimony to the ex- 
istence of those processes upon which its formation depends. 

False Pigmentation. — There are certain forms of discolora- 
tion of the tissues which are not due to the presence of haema- 
toidin : these must be distinguished from true pigmentation. 
The most important of them, and that which is most closely 
allied to the process already described, is the staining of the 
tissues with the coloring matter of the bile, which is itself a 
derivative of haemoglobin, and is, as before stated, very analogous 
to haematoidin. This yellow staining may affect nearly all the 
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tissues, constituting "jaundice;" or it may occur in the liver 
alone, from local obstructions to the small bile-ducts, as is often 
seen iu cirrhosis of that organ. In these cases, however, there 
is merely the staining of the tissues with the coloring matter of 
the bile, and no subsequent conversion of this into pigment. 

The discoloration caused by the long-continued use of the salts 
of silver must also be distinguished from true pigmentation : the 
color here is due to the deposition of the silver in the tissues. 
The black color of gangrenous parts, and that sometimes pro- 
duced by the effusion of large quantities of blood into the tissues, 
must again not be confounded with pigmentation: the discol- 
oration in these cases is the result of the action of the sulphu- 
retted hydrogen upon the coloring matter of the blood. The 
greenish-black discoloration so often seen on the surface of the 
liver, kidneys, and other abdominal organs after death, is in the 
same manner due to the intestinal gases. Lastly, the minute 
particles of carbon which are always met with in the lungs must 
be distinguished from true pigment. 

PIGMENTATION OF THE LUNGS. 

In no organs is pigment met with so frequently and in such 
large quantities as in the lungs, and here much discussion has 
arisen as to its nature and origin. The lungs normally contain 
more or less black pigment, the amount of which gradually in- 
creases with advancing age — the lungs of infants and young 
children being almost free from it, whereas those of adults in- 
variably contain it in considerable quantities. 

This normal pigmentation of the lungs is principally due to 
the presence of carbon, and not to that of true haematoidin-pig- 
ment. The carbon — which is derived from the incomplete com- 
bustion of wood, coal, and other substances, and is always present 
in varying quantities in the atmosphere — is inhaled, and the 
minute particles pass into the finest bronchial tubes. Having 
entered the bronchi, many of them penetrate the epithelial cells 
and mucus-corpuscles, where they may be seen as small black 
granules within the cells. These may readily be observed in the 
cells of the grayish-black sputum which is so frequently expec- 
torated in the early morning. Much of the carbon thus inhaled 
is eliminated by expectoration ; many of the particles, however, 
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pass into the air-vesicles, and here their removal by this means 
being less readily effected, they penetrate the pulmonary sub- 
stance, and make their way into the interlobular and peribron- 
chial tissue. It is in these situations that most of the pulmonary 
pigment is found, and there it may be seen either within the 
connective tissue-cells, or lying free amongst the fibres. 

As to the means by which the particles of carbon penetrate 
the walls of the air-vesicles and minute bronchi, nothing is cer- 
tainly known. They may possibly be conveyed by amoeboid cells, 
or by the extra-vascular nutrient fluids ; — ^be this as it may, there 
can be no doubt that the penetration takes place, this having 
been conclusively demonstrated by physiological experiment. 
When once the carbon has made its way into the interlobular 
tissue, some of it is taken up by the lymphatics and is deposited 
in the bronchial lymphatic glands, where the black particles are 
also visible. 

Closely allied to this physiological pigmentation of the lung 
from the inhalation of carbon, are those morbid conditions which 
result from the inhalation of particles of coal, stone, iron, and 
other substances, — of which the lungs of miners, stone-masons, 
and grinders afford frequent examples. Here also minute par- 
ticles enter the bronchi, penetrate the pulmonary substance, and 
are deposited principally in the interlobular tissue. In the case 
of miners — in which this is most common — the particles of coal 
enter the lungs in such large quantities as to give to them a 
uniform dark black color, and like the carbon normally inhaled 
they are most abundant in the interstitial tissue. (Fig. 18.) In 
stone-masons, grinders, &c., the lungs also become deeply pig- 
mented, although to a less extent than those of miners. 

The black color of the lungs in these cases, however, is not 
entirely due to the presence of the inhaled substances, but partly 
to that of true hsematoidin-pigment. The inhalation of the 
irritating particles sets up inflammatory changes in the bronchi 
and pulmonary tissue, causing chronic bronchitis, chronic lobular 
pneumonia, and a large increase in the fibrous tissue of the lungs, 
which thus ultimately become consolidated, excavated, tough 
and fibrous ("Colliers" and "Knife-grinders' Phthisis," &c.) 
Owing to these structural changes there is a considerable escape 
of coloring matter, either from rupture of the capillaries or 
transudation of serum, and hence a large formation of true pig- 
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ment ; and to this true pigment much of the dark color of these 
lunge must nndonbtedlj be ascribed. The lungs of stone-niasona 
and grinders are like those of miners deeply pigmented, although 
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to a leas degree, but the black color in the former cases cannot 
be entirely accounted for on the supposition that it is due to the 
presence of inhaled particles. 

Pigmentation of the lungs from the presence of heematoidin 
occurs as the result of many other morbid conditions, many dis- 
eases of these organs being attended by the formation of pig- 
ment. In chronic phthisis, pigmentation occurs, partly as the 
KBiilt of the inflammatory process, and partly from the obstruc- 
tion of tbe vessels caused by the new growth : lines of pigment 
*Pe constantly seen surrounding the nodules of consolidation. 
In mechanical congestion also — such as frequently results from 
insufficiency and stenosis of the mitral orifice — the same abnor- 
mal pigmentation is seen. In these latter cases the lungs often 
become extremely pigmented and present a uniform brownish. 
^ color mottled with black. The pigment is situated not only 
'" '■"^ interlobnlar tissue — which is usually increased in amount 
""■out also in the epithelium of the air-vesicles and bronchi. 
1'8 Condition constitutes the " brown induration " of Virchow 

, ^ acute croupous pneumonia tbe blood which is extravasated 
° tile interlobular tissue and air-vesicles, and which in the 
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early stages gives to the expectoration a rusty or prune-juice 
color, subsequently becomes converted into pigment, and the 
sputum becomes of a grayish-black ; the pigment granules being 
visible in the newly-formed epithelial cells and mucus-corpuscles. 
Pigment in the lung usually occurs as black irregular gran- 
ules ; it is rarely met with in a crystalline form. In all cases in 
which it is found in any quantity in the lung, it is also found 
in the bronchial glands. It is taken up by the lymphatics and, 
like the inhaled carbon, it becomes arrested in its passage through 
these glands, where it remains permanently. 



I 



HYPERTROPHY. 87 



CHAPTEK X. 



NUTRITION INCREASED. 



The morbid changes thus far described, have been attended 
either by arrest or by impairment of nutrition ; — those remain 
to be considered in which the nutritive activity is increaned. 
They include Hypertrophy and the New Formations. 

HYPERTROPHY. 

Hypertrophy is an increase in the amount of a tissue, result- 
ing from an increase in its functional activity. The increased 
functional activity, and the consequent hypertrophy, are in most 
cases conservative in their nature, being induced by some neces- 
sity for an increased manifestation of the functions of the tissue ; 
in muscle, for example, in order to overcome some obstruction ; 
in a secreting organ, to secrete more fluid. 

It is in muscular tissue that hypertrophy is most frequently 
met with. Examples of it are furnished, by the hypertrophy of 
the muscles of the calf in ballet dancers, of the left ventricle of 
the heart in aortic and mitral regurgitation ; also by the hyper- 
trophy of a hollow viscus, from obstruction to the exit of its ' 
contents — as of the heart from obstruction at the valvular ori- 
fices, or in the course of the circulation, of the muscular coat of 
the stomach in stricture of the pylorus, of the intestine above 
a permanent stricture, and of the bladder in stricture of the 
urethra. The kidney also may become hypertrophied, owing to 
the loss or incapacity of its fellow.. In bone, hypertrophy of the 
fibula has been observed in cases of disease, or of ununited frac- 
ture of the tibia. In all these cases the necessity for increased 
activity leads to increased development. 

The term " hypertrophy " is frequently applied to those en- 
largements of organs which result from long-continued irrita- 
tion, or from other unknown causes ; as to enlargements of the 
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lymphatic glands, of the tonsils, the thymus, and of the pros- 
tate gland. Such growths, however, are some of them inflam- 
matory in their nature, others come more properly within the 
category of " tumors." It is better, in order to avoid confusion, 
to limit the use of the term " hypertrophy " to those conserva- 
tive growths which result from increased functional activity of 
the tissue. 

The increase in the amount of the tissue may be owing simply 
to an increase in the size of the elements of which it is composed: 
it is then termed simple hypertrophy. The process, however, is 
usually more complex, the increased nutritive activity of the 
elements which leads to an increase in their size^ leads also to 
an increase in their number^ and to the formation of a new tissue, 
which is similar to that from which it originated: this is termed 
numerical hypertrophy, or hyperplasia. The two forms of hy- 
pertrophy are thus comparable with the two forms of atrophy : 
in simple hypertrophy as in simple atrophy, there is merely 
an alteration in the size; in numerical — an alteration in the 
number of the elements. 
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CHAPTEK XL 



THE NEW FORMATIONS. 



Increased nutritive activity of a tissue — as has been seen in 
the preceding chapter — leads not only to the enlargement of its 
component elements, but also to the production of new ones. It 
is this production of new elements^ and the various structures to 
which they give rise, that constitutes the New Formations. 

The New Formations comprise both inflammatory and non- 
inflammatory growths. Of these, the latter — which include the 
various kinds of tumors, together with some growths to which 
the term " tumor " is not strictly applicable — will be considered 
in the present part of this work, whereas the inflammatory 
growths will be treated of in the chapters on " Inflammation." 

Tumors^ — which constitute the greater portion of the non-in- 
flammatory formations — are growths which, having attained a 
certain size, either remain permanent, or, more frequently, tend 
continuously to increase. In their development and growth they 
are characterized by their independence of the rest of the body ; 
they increase in size by virtue of their own inherent activity, 
which differs from, and is independent of, that of the surround- 
ing tissues. 

There are, however, some non-inflammatory growths which 
Cannot be regarded as " tumors " in the ordinary acceptation of 
that term. Amongst these are the numerical hypertrophies^ de- 
scribed in the preceding chapter, and many of the general hyper- 
flasias of the fibrous tissue of organs, as some forms of cirrhosis. 
The characteristics of the tubercular and syphilitic growths 
again, differ in some respects from what have been above described 
as those of tumors. 

The inflammatory new formations differ from the non-inflam- 
matory in being caused by some irritation^ upon the removal of 
which the process of growth usually ceases. They are charac- 
terized by their instability ; they either rapidly undergo retro- 
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gressive changes, or at the most, form a tissue which in its 
structure and life is similar to that from which they originated. 
Their tendency is gradually to approximate to a healthy condi- 
tion, and, not like that of the tumors, continuously to increase 
and deviate from the normal type. 

Whatever be the nature of the new formation, it is always 
the direct product of the elements of a pre-existing tissue, these 
elements being in some cases migrated white blood-corpuscles. 
In order, therefore, to understand the pathology of the new for- 
mations, it is necessary to be intimately acquainted with the 
histology and mode of development of the normal tissues. 

Etiology of the ITew Formations.^ — As the new formations 
are the result of the increased nutritive activity of the elements 
from which they originate, it will be readily understood that 
their causes must for the most part be obscure, and that in many 
cases all that can be said is, that the new growth is the result 
of the spontaneous activity of the elements from which it springs. 
Sometimes, however, the causes are either wholly or partially 
ascertainable. They may be divided into constitutional , predis- 
posing^ and direct exciting^ causes. 

Constitutional Predisposing Causes. — That many growths owe 
their origin to some constitutional taint, has long been a uni- 
versally accepted pathological doctrine. The constitutional 
cause has frequently been regarded as a general one, consisting 
either in some alteration in the constitution of the blood, or in 
some abnormal condition of the physiological processes through- 
out the entire organism. It was formerly supposed that many 
new formations were the result of an exudation from the blood- 
vessels, and that the elements of the growth were produced 
spontaneously in the exuded structureless blastema. Such 
growths were looked upon as the local expression of a vitiated 
constitution of the blood — a dyscrasia. Although this hypothe- 
sis is now universally abandoned, and all new formations are 
known to originate from pre-existing cellular elements, an alter- 
ation in the constitution of the blood, or in the performance of 
the physiological processes throughout the body, is still regarded 
by many as playing an important part in their causation. 

It is the malignant new formations which are thus supposed 

^ This, together with the remainder of the present chapter, applies only to the 
non-inflammatory growths. 
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to owe their origin to the existence of a general constitutional 
taint. These growths are said to be of a constitutional origin, 
in contradistinction to the non-malignant growths, which are 
looked upon as purely local. This hypothesis is principally 
based upon the clinical characteristics of the malignant growths, 
their tendency to recur after removal, their multiplicity, and 
the difficulty or impossibility of completely eradicating them. 

It is said that the development of malignant growths is fre- 
quently preceded by an unhealthy state of the constitution — a 
cachexia. In the majority of cases of cancer, however, there 
is no evidence of any such cachexia preceding the local growth. 
The individual is usually in good health at the time of the 
occurrence of the primary tumor. The general impairment of 
nutrition and emaciation, which constitute the cachexia, are 
secondary to the local growths, and are in direct proportion to 
their extent and situation ; the more extended the local lesions, 
the greater the amount of discharge, the more the lymphatics 
and the digestive organs are involved, the more marked is the 
attendant cachexia. 

The multiplicity of malignant growths is also adduced as an 
argument in favor of the existence of a general constitutional 
taint. The fact that malignant growths are frequently multiple^ 
constitutes in itself no ground for such a conclusion. The mul- 
tiplicity is for the most part a secondary phenomenon, the sec- 
ondary tumors resulting from infection by the primary one. 
Simple 'primary multiplicity is not so characteristic of malignant, 
as of many other tumors — the lipomata, fibromata, sebaceous 
tumors, and warts, are all more often primarily multiple than 
cancer. Multiplicity in many cases is evidence rather of a local 
than of a general taint. In scrofula, for example, the lymphatic 
glands generally are prone to become the seats of new growths, 
^-nd tumors are often multiple in bone without occurring in 
other tissues. In such cases there would appear to be a local 
leather than a general cause. 

The recurrence of the malignant growth after removal, at the 
seat of the operation, may again be owing to the removal 
having been incomplete, some of the proliferating matrix or of 
the growth itself having been left behind. Those growths 
yoich are essentially malignant, possess the property of infect- 
^^g the adjacent tissues. This infecting power extends in many 
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cases for some distance beyond the confines of the growth, and 
as the physical characters of the infected tissues differ in no way 
from those of the healthy, there are no means of determining 
how far wide of the tumor the incision must be carried in order 
to include the whole of the infected structures. A tendency to 
local recurrence is a property possessed by many growths, and 
it can be explained on local grounds without the necessity of 
admitting the existence of a general taint. 

Lastly, the fact that malignant growths are usually followed 
by the development of similar growths in the lymphatic glands 
and in internal organs, may in most cases be more readily ex- 
plained — as will be seen when speaking of " malignancy " — ^by 
regarding these as the result of infection by the primary tumor, 
than by ascribing them to the existence of a common constitu- 
tional cause. 

The reasons already adduced in a preceding chapter (see " In- 
troduction ") for considering all changes- in the constitution of 
the blood as secondary to local causes, would appear of them- 
selves to be sufficient to render untenable the hypothesis of a 
primary blood dyscrasia. Any abnormal condition of the blood 
which may be associated with the development of malignant 
tumors must probably be regarded as resulting either from the 
absorption of deleterious substances, from the entrance into it 
of the elements of the growth, from the drain of an attendant 
discharge, or from interference with the processes of digestion, 
assimilation or secretion, or with the formation of the blood 
itself. 

Although there would thus appear to be no necessity to admit 
the existence of a general constitutional cause in order to explain 
the clinical characters which constitute malignancy, there can 
be no doubt that many growths, both innocent and malignant, 
have a constitutional origin. The possibility of the existence 
of such a constitutional cause, must therefore be borne in mind 
in accounting for the development of secondary malignant 
growths, as although these may result from infection, they may 
also owe their origin to the same causes as those which induced 
the primary one. Whether the constitutional cause is a general 
one — consisting in some specific peculiarity of the entire organism, 
or whether it is local in its nature — and consists in some consti- 
tutional peculiarity of the tissues from which the new growths 
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originate, some peculiarity which renders them more prone than 
other tissues to undergo abnormal development — ^is unknown ; 
although the latter supposition seems to be the more probable 
one. 

The influence of hereditary predisposition upon the occurrence 
of many growths, appears to point to the existence of a locals 
rather than to that of a general constitutional taint. In scrofula, 
for example, which is a markedly hereditary disease, the ten- 
dency of the lymphatic glands to undergo excessive development 
from very slight degrees of irritation is probably to be regarded 
as owing to a predisposition of the glands themselves, and not 
to any general constitutional state. The same is probably true 
of many other constitutional tendencies. Nsevi, tumors of the 
skin, uterus, mammse, stomach, and of other parts, are again all 
unquestionably sometimes hereditary; and here also the ten- 
dency would appear to consist in a predisposition of the tissues 
themselves to become the seats of new formations. 

The tendency sometimes observed in particular tissues to 
generate new formations, points again to a local cause. The 
osseous system, for example, may be the seat of new growths — 
tumors occurring in nearly all the bones, and not being met with 
in other parts. Tumors may, in the same way, be multiple in 
other tissues. 

Direct Exciting Causes. — The existence of a direct exciting 
cause is more capable of demonstration than a constitutional 
one. It consists either in some direct irritation of a tissue, 
which is by this means stimulated to increased development, or 
in the migration or transmission of elements from some primary 
growth, which, by proliferating in the tissues in which they 
lodge, constitute the centres of secondary formations. 

The direct irritation of a tissue may be owing to simple me- 
chanicol or chemical^ or to specific irritants. Simple mechanical 
or chemical irritation can, howtsver, under no circumstances be 
the ordy cause of the development of the growth. The eftect 
of such irritations alone, is to cause an inflammatory formation ; 
in order for them to produce a non-inflammatory one, a tumor, 
there must be some special predisposition of the tissue itself; 
the irritation can merely determine its development. The in- 
fluence of simple irritation in the production of new formations 
is exemplified by the frequent occurrence of epithelioma on the 
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lips of smokers from the irritation of the pipe ; and on the 
penis and scrotum of chimney-sweepers from the irritation of 
the soot (" chimney-sweep's cancer "). The numerous recorded 
instances of the development of a tumor following some external 
violence or injury, leaves little doubt that these also sometimes 
stand to one another in the relation of cause and eflfect. Lastly, 
it is those organs which are most exposed to irritation from ex- 
ternal causes, as the stomach, the uterus, the mammary gland, 
and the rectum, which are especially liable to become the seats 
of new growths. 

In other cases the irritant is specific^ and induces specijBc 
changes in the tissues. It may either be introduced from with- 
out, or originate from some morbid product within the body. 
As to its nature, it is probably in most cases matter in a state 
of extremely fine division, and not in a state of solution. Such 
specific irritants can only act upon the tissues through the 
medium of the blood, lymph, or nutritive fluids. The dissemi- 
nation of cancer, and of other malignant growths, is probably 
thus partly owing to the transmission of particles of the grow^th, 
which cause the tissues with which they come in contact to 
generate similar formations. Here also, however, there may 
exist some special predisposition of the tissues themselves. 

The development of new formations from cellular elements 
which have either emigrated, or been conveyed from their origi- 
nal habitat, constitutes the most frequent and important mode 
by which secondary malignant growths originate. The elements 
which may either migrate spontaneously from the primary 
growth, or be carried by the blood or lymph streams, proliferate 
in the tissue in which they lodge, and so develop into secondary 
formations. It is possible also that by their mere contact vsrith 
the adjacent elements, they may induce in these similar develop- 
ment. This mode of origin of new formations is exemplified 
by the history of many malignant growths, and by this means 
these are most frequently disseminated. It will be more fully 
described when speaking of " Malignancy." 

Development. — The tissues from which new formations most 
frequently originate are the connective tissues, including under 
this head lymphatic (adenoid) tissue. It is especially the lower 
members of this class — common connective and* lymphatic tissue, 
\v4iich are prone to generate new growths ; the higher members 
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—cartilage and bone, are ranch less so. Next in order of fre- 
quency must be placed the epithelial tissues ; and lastly, the 
higher tissues — ^muscles, bloodvessels, and nerves, from which 
the development of new growths is comparatively rare. It is 
probable also that many of the elements from which new growths 
originate — especially those of the connective tissue class — are 
migrated white blood-corpuscles. The part, however, which 
such migration plays in the development of the new formations 
is at present unknown. 

The first stage in the process of development consists in an 
increase of the protoplasm of the cells, and the division of their 
nuclei. This is followed by multiplication of the cells, either by 
simple division, gemmation, or endogenous growth ; and in this 
way a number of new cells are produced (see " Genesis of ("ells"). 
In the case of common connective tissue — in w^hich, as already 
stated, these processes most frequently occur — ^if the develop- 
ment is rapid, the early stage of cell-proliferation is precisely 
similar to that which takes place in the formation of an ordinary 
granulation. In place of the connective tissue cells innumerable 
small round cells are produced, from yg'^^ to j^'g^ of an inch in 
diameter, usually inclosing a large round ill-defined nucleus, 
which is often only visible after the addition of water or of acetic 
acid. These cells possess no limiting membrane, but consist of 
little masses of protoplafsm which are almost in close contact 
with one another. They are distinenishable 

Fio 19. 

from the cells of a granulation, and from many 
of those met with in the rapidly growing con- 
nective tissue of the embryo. (Fig. 19.) It is 
from these cells, which are usually known as 
indifferent cells, that the new growth is pro- 
duced. It is probable that many of these so- 
called '^indifferent cells," do not originate 
from the cells of the connective tissue, but are ^ „ ^ 

' CeHs from a Gran illation. 

migrated white blood-corpuscles. How far (Rindfleisch.) 
such is the case is, as already stated, not known. 

There is thus in the first place, a conversion of the connective 
tissue into a granulation or embryonic tissue, and subsequently 
of the embryonic tissue into that of which the new growth is 
composed. It is often impossible to determine in this early stage 
of the growth what it will ultimately become, whether a fibroma, 
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a sarcoma, or an enchondroma, &c. In those growths which 
originate from the higher connective tissues, and from epithe- 
lium, the first stage is in the same way one of cell-proliferation, 
and here also, if the process is rapid, -the young tissue may 
only subsequently assume the characters which are peculiar to 
the permanent growth. 

The second stage of the process consists in the development 
of these young cells into the tissue of the permanent growth. 
They may form a tissue precisely similar to that from which they 
originated ; e. g.^ when originating from connective tissue, they 
may produce connective tissue ; this is seen in the formation of 
a fibrous tumor: or when originating from epithelial tissue, 
they may produce epithelium, as in the formation of a glandular 
tumor. In other cases they produce a tissue which differs more 
or less from the parent tissue, as when from connective tissue 
springs a cartilaginous tumor, or from epithelial tissue a cancer. 
In all cases, however, the new growth resembles in its structure 
and mode of development some physiological tissue, either in 
its embryonic or fully developed state, so that every pathologi- 
cal growth has its physiological prototype. What determines 
the ultimate development of the young cells, why they produce 
such various forms of growths, is as far from our knowledge as 
what determines the ultimate destination of the cells in the 
embryo. 

The whole of the primary cells may form the same kind of 
tissue, in which case the growth will possess the same characters 
throughout ; or it may be complex, some cells forming one kind 
of tissue and some another. A combination of two or more 
kinds of structure may thus be met with in the same tumor — 
as a combination of sarcoma and lipoma, of enchondroma and 
myxoma, and so on. 

According to the similarity or difference which subsists be- 
tween the new growth and the tissue from which it grows, new 
formations are divisible into two classes — homologous and hete- 
rologous. When the growth resembles in its structure and de- 
velopment the tissue from which it originates, it is said to be 
homologous^ when it differs it is said to be heterologous. A carti- 
laginous tumor, for example, growing from cartilage, is homol- 
ogous, but growing from any other tissue, as from the parotid 
gland, it is heterologous. The same variety of tumor may thus 
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be in one case homologous, in another heterologous. A purely 
homologous growth is therefore simply a hyperplasia^ an exces- 
sive growth of a tissue in some particular part ; any deviation 
from the type of the parent tissue constitutes heterology. 

Heterology, however, is not limited to the production of a 
tissue which is dissimilar from that from which it originates ; a 
growth is also said to be heterologous when it difters from the 
tissue in which it is situated^ and this may occur without its 
being the direct product of the latter. It is heterology in this 
? I sense, that is so characteristic of the epithelial cancers. Those 
U which originate from epithelium become heterologous, owing to 
« the growth and extension of the epithelium beyond its normal 

^ limits (see "Epithelioma"). The same form of heterology olv 
tains in the case of growths originating from elements which 
have migrated or been carried from their original habitat, and 
have developed into a tissue which diflfers from that in which 
they are situated. 

Heterology as a rule is an evidence of malignancy. All heter- 
ologous growths, however, are not malignant, slight deviations 
from the normal type being no evidence of malignancy. A 
purely homologous growth is never malignant. A growth pri- 
marily homologous may subsequently become heterologous ; this 
is seen in the case of a long-standing innocent tumor suddenly 
exhibiting malignant characters. A knowledge of the homology 
or heterology of a growth, is therefore an important element in 
the determination of its innocent or malignant nature.' 

Relation of the Growth to the Surrounding Tissues. — The 

relation of the tumor to the surrounding structures will depend 

upon its mode of growth. Growth may take place simply by 

the continuous proliferation of the cells of which the tumor is 

composed, in which case it will merely displace the surrounding 

parts. Having attained a certain degree of development, a 

fibroijs capsule is often formed around it, by which it becomes 

completely isolated. The lipomata, fibromata, and enchondrom- 

ata are usually thus encapsuled. In other cases, growth takes 

place also at the circumference, by the continuous proliferation of 

the parent tissue. There is then no line of demarcation between 

the tumor and the matrix from which it grows, so that although 

to the naked eye it may appear separate, the microscope will 

discover in the adjacent matrix elements of the new growth. 

7 
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This is very common in the sarcomas, and in other tumors of 
the connective-tissue class, and is a common cause of recurrence 
after removal. Lastly, the tumor may increase not only by the 
proliferation of its matrix, but also by invading other struc- 
tures ; — this occurs in those growths which are essentially ma- 
lignant (see " Malignancy "). 

Retrogressive Changes. — The development of the growth 
being complete, it becomes sooner or later the seat of retrogres- 
sive changes. The time at which these commence, varies ; — as 
a rule the permanence and durability of a tumor bear an inverse 
relation to the rapidity of its growth, and to the inferiority of 
its organization. The more rapid the growth, and the more 
lowly organized the tissue formed, the less its durability and the 
sooner do retrogressive changes occur. The cancers and sarco- 
mas, for example, which develop rapidly, and consist for the 
most part of cells, quickly degenerate ; their elements are un- 
stable and soon perish. Osseous tumors, on the other hand, 
which develop more slowly, and consist of a more highly organ- 
ized tissue, have a much greater stability, and are but little 
liable to retrogressive metamorphosis. 

The retrogressive changes are similar to those met with in 
the physiological tissues. Impairment of vitality is followed 
by fatty degeneration and its various terminations, — softening, 
caseation, and calcification. Pigmentary, colloid, and mucoid 
degeneration may also occur.v New formations may also become 
the seats of an inflammatory process. 

Malignancy, — This consists essentially in the property pos- 
sessed by many growths of infecting adjacent or distant tissues 
in such a way as to cause in them the production of formations 
similar to the original growth. Some growths possess this prop- 
erty in a higher degree than others, so that there are different 
degrees of malignancy. It is important not to confound the 
terms "malignancy" and "cancerous." ^' Malignancy ^^ is a 
purely clinical term, and though in a high degree the property 
of the cancers, is by no means confined to them ; the sarcomas, 
for example, are in many cases equally, or even more malignant. 
The term " cancer" on the other hand, is used to imply a defi- 
nite structure, and as such is applied to a certain class of new 
formations. 
. A growth may infect other tissues in the three following ways : 
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1. By its Direct Influence upon the Adjacent Structures. — ^This 
takes place either by the nutrient fluids of the growth infiltrat- 
ing the surrounding tissues and causing them to undergo similar 
development ; or — which is probably much more frequent — ^by 
the migration of elements from the growth and their prolifera- 
tion in the adjacent structures. This has already been described 
when speaking of the causes of the new formations. In many 
cases the infecting substances do not act upon the tissues imme- 
diately adjoining the malignant growth, but on those at a dis- 
tance, causing a series of secondary growths in the neighbor- 
hood of the primary one. Such must be owing to the migration 
of cells, and not to the infiltration of juices. 

2. Through the Medium of the Lymph. — In this case it is the 
lymphatic glands which are first aflfected. Infecting materials 
— consisting either of cellular elements, solid particles, or fluids, 
are taken up from the malignant growth by the lymphatics, and 
being arrested in the nearest glands cause in them similar devel- 
opment. When these have themselves developed into secondary 
growths, they in their turn constitute new centres of infection, 
and may thus infect more distant glands, or the immediately 
adjacent tissues. 

3. Through the Medium of the Blood. — ^This is usually the ter- 
minal process in the history of malignant growths. The blood, 
like the lymph, becomes contaminated by the primary tumor, 
from the entrance into it either of soljd matters in a state of 
fine division, or of cellular elements. Sometimes the walls of 
the vessels are destroyed by the growth ulcerating through into 
their interior, portions of it may then be carried off and dissemi- 
nated by the circulation. 

The secondary growths occur as a rule in those organs through 
which the blood from the primary one first passes — that is, in 
those organs which present the first set of capillaries either for 
the arrest or absorption of the infecting materials. In malignant 
disease of those organs, for example, which return their blood 
through the portal vein, as the stomach and mesenteric glands, 
it is the liver in which the secondary growths usually first occur, 
and when this has become involved, it may constitute a secon- 
dary centre of infection, and in the same way cause tertiary 
growths in the lungs. Although this sequence is the rule, there 
are numerous exceptions. In many cases the organs which are 
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nearest in the course of the circulation to the primary growth 
escape, whilst those more distant become affected. This may 
be owing to one organ being more predisposed to the influence 
of the infecting materials than another ; or to the capillaries of 
the proximal organ allowing infecting particles to pass through 
them, whereas those of the more distant one are small enough 
to arrest them. Lastly, it must be borne in mind, that the 
secondary growths may be entirely independent of the primary 
one, their origin being due to the same cause. 

The evidences of malignancy in a growth thus consist — in its 
invasion of the surrounding structures, the implication of the 
neighboring lymphatics, and the occurrence of similar growths 
in internal organs. Asa general rule it may be stated that the 
more juice a growth contains, and the richer it is in bloodves- 
sels and lymphatics, the more quickly will it infect the lym- 
phatic glands, and internal organs ; on the other hand, the poorer 
it is in bloodvessels and lymphatics, the more are its infecting 
properties confined to the neighboring tissues. 

The determination of the innocent or malignant nature of any 
growth will principally depend upon its microscopical charac- 
ters, as by these alone can be certainly ascertained to which 
class the growth belongs. Many varieties of new formations 
are invariably malignant, as the cancers and sarcomas ; hence 
any growth which from its minute structure must be included 
under these heads, must be regarded as being of a malignant 
nature. The probable degree of the malignancy of any particu- 
lar tumor must be determined from its situation and mode of 
growth, from its succulence and vascularity, and from the clini- 
cal peculiarities of the individual case. 

Classification. — N'ew formations may be classified upon an 
anatomical, a physiological, or a clinical basis. Although a 
physiological and clinical classification are much to be desired, 
in the present state of our knowledge they must be very incom- 
plete. A classification of the new formations according to their 
histological characters is consequently here adopted. Such a 
classification may be most advantageously made in accordance 
with the classification of the physiological tissues : 
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Classification of the New Formations. 
Tk/pe of the Connective Tissues. 

Type of fully developed connective "» j»ih«owj|, 

tissue, J 

embryonic connective tis-ig^^^^^^ 

sue, i 

granulation tissue, . . . Gumma. 

mucous tissue, Myxoma. 

adipose tissue, Lipoma. 

cartilage, Enchondroma. 

bone, Osteoma. 

r Simple Lymphoma, 
lymphatic (adenoid) tissue. The Lymphomata, < Leukaemia. 

V Tubercle. 



(( 



Type of the Epithelial Tissues, 



Papilloma. 
Adenoma. 

' Scirrhus. 



The Carcinomata, < 



Encephaloid. 
Epithelioma. 
Colloid. 



Type of the Higher Tissues. 

Type of muscle, Myoma. 

** nerve, Neuroma. 

" bloodvessels, Angioma. 
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CHAPTEK XII. 

THE FIBROMATA. 



The Fibromata, fibrous, or connective-tissue tumors, are tu- 
mors conaiating of fully developed connective tissue. 

STKUCTliRE. — In etructure the fibromata present the same va- 
riations as those met with in connective tissue. Some of them 
are composed of firm, dense, fibrous tissue, such as constitutes 
tendons ; others are laxer and less fibrous in consistence, more 
resembling the connective tissue of the cutis. The fibres (Fig. 
20,, which constitute the chief part 
^,^st of the growth, may be closely interlaced 

■^ '■ X-i-. without any definite arrangement, or 
X^ they may be grouped in bundles of 
'^ various sizes: they are frequently ar- 
'' ranged concentrically around the blood- 

vessels. The cells, or as they are 
Fibrous Tumor .200 usually Called, the connective-tissue 

corpuscles, are very few in number, 
and usually only become visible after the addition of acetic 
acid. They are minute, spindle-shaped, fusiform, or stellate 
bodies, the latter having processes of varying length, which 
communicate with similar processes from neighboring cells. 
They contain in some eases an oval nucleus. The size and num- 
ber of these cells varies with the rapidity of growth — the slower 
the growth the more fibrous the tissue, and the smaller and less 
numerous are the cells 

The fibromata usually contain but very few bloodvessels. In 
some cases, however, these are more numerous, and form a 
cavernous network, the walls of which are firmly united to the 
tissue of the tumor, so that when divided or ruptured they are 
unable to retract. In such cases, injury to the tumor is often 
followed by profuse hemorrhage. 
Development. — The fibromata always originate from connec- 
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tive tissue, either from the cutis or subcutaueous connective 
tissue, from the submucous or subserous tissue, from fascise, the 
periosteum, the neurilemma, or from the connective tissue of 
organs. The process probably consists in the enlargement and 
multiplication of the connective-tissue cells. If this takes place 
very rapidly, the new growth presents at first the characters of 
embryonic tissue, the cells being very numerous, and the inter- 
cellular substance soft and amorphous (see "Development of 
New Formations"). The latter, however, subsequently fibril- 
lates, the cells diminish in number and size, and the embryonic 
becomes fully developed connective tissue. The slower the pro- 
cess of development, the less marked are these embyronic char- 
acters. The fibromata are almost always limited by a fibrous 
capsule, which separates them from the surrounding structures. 
Their growth is slow and central, taking place within the capsule. 

Secondary Changes. — Of these, partial mucoid softening and 
calcification are the most common. Ulceration also sometimes 
occurs in those growths which are situated in the submucous 
tissue. 

Varieties. — Fibrous tumors present some variations in their 
characters, which depend for the most part upon the tissues from 
which they grow. Those growing from the cutis are softer and 
leas dense in consistence than those met with in many other 
situations; they usually also have papillae on their surface. 
These growths from the cutis are by no means uncommon, and 
may form enormous tumors. They are frequently multiple, and 
in their growth often become pedunculated. They commonly 
occur in middle or advanced life. 

Another variety of fibrous tumor grows in connection with 
nerves,' and is often described as neuroma. True neuromata, how- 
ever — i.e., new formations of nerve tissue — are amongst the 
rarest forms of new formations. These fibrous growths most 
frequently occur in connection with the superficial nerves. They 
grow from the neurilenmia, and a^ they increase in size the nerve 
fibres become expanded over them, so that they often cause con- 
siderable pain ; hence the term "painful subcutaneous tuberqje," 
which is applied to them. 

The fibroid tumors of the uterus, which are often regarded 
as fibrous tumors, appear in most cases to be overgrowths of the 
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involuntary muscular tissue of the organ. They will, therefore, 
be described with the muscular tumors. (See " Myoma.") 

Physical Charactbrs, &c. — ^Fibrous tumors are usually more 
or less spherical or oval in shape, and are frequently lobulated 
on the surface. Their consistence varies ; they may be exceed- 
ingly firm, dense, and fibrous, or softer and more succulent. On 
section, they usually present a grayish-white basis-substance, 
intersected with opaque, white glistening fibres. They are gen- 
erally single, except when growing from the neurilemma or cutis, 
in which situations they are frequently multiple. 

Clinical Characters. — Clinically the fibromata are perfectly 
innocent, and have little or no tendency to recur locally after 
removal. 
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CHAPTEK XIIL 



THE SARCOMATA. 



The Sarcomata are tumors consisting of embryonic connective 
tissue. Of these there are several varieties, depending upon the 
size and configuration of the cells, and the nature of the intercel- 
lular substance. They include what have generally been known 
in this country as fibro-plastic^ fbro-nudeated^ recurrent fibroid^ 
and myeloid tumors. 

Connective tissue in its embryonic condition is an immature 
tissue in a state of rapid development. It differs from the fully 
developed tissue in consisting almost entirely of cells, which 
are not only more numerous, but larger and rounder than those 
of the mature tissue. Its intercellular substance also, instead 
of being fibrous, is soft and amorphous, or only obscurely fibril- 
lated. This is the common condition of connective tissue in the 
primary stages of all rapid formative processes, as already de- 
scribed when speaking of it as the tissue from which many 
tumors of the connective-tissue class originate (see " Develop- 
ment of New Formations "). 

In simple hyperplasias, as seen in the preceding chapter, the 
connective tissue may assume at first these embryonic charac- 
ters ; but in these, as in the embryo, it is ultimately developed 
into a mature structure — the cells diminish in number and size-^ 
and the intercellular substance fibrillates. In inflammatory con- 
ditions also of the connective tissue, the new growth differs in 
no way from embryonic tissue, but here cells of a lower type 
are subsequently formed, which undergo rapid retrogressive' 
changes (see "Inflammation of Connective Tissue"). In the 
sarcomata, however, the connective tissue retains the embryonie 
state throughout its growth, there is a progressive formation of 
embryonic tissue ; and thus the process differs from simple hy- 
perplasia, on the one hand, in which a mature tisstie ia formed. 
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and from the inflammatory one on the other, in which many of 
the new elements perish. 

Structure. — The sarcomata may thus be defined as tumors 
consisting of connective tissue which throughout its growth 
retains the embryonic type. The cells^ which constitute nearly 
the whole of the growth, consist for the most part of masses of 
nucleated protoplasm, and rarely possess a limiting membrane. 
They present many variations in size and form ; as a rule, how- 
ever, they preserve the same general characters in the same 
tumor. There are three principal varieties, — the rounds the fusi- 
form^ and the myeloid cells. 

The round cells are many of them indistinguishable from lym- 
phatic cells or white blood-corpuscles. Others are larger and 
contain an indistinct nucleus with one or more bright nuclei; 
these closely resemble the granulation cells. 

The fusiform, or spindle-shaped cells, are the so-called " fibro- 
plastic cells." They are long narrow cells, terminating at each 
end in a fine prolongation. Some of them may be broader, ap- 
proaching the epithelial type ; others more or less stellate. They 
are slightly granular, and usually inclose a long oval nucleus, 
with or without nucleoli. In size they vary considerably. These 
cells represent a higher stage of development than the round 
cells, resembling those met with in granulation or embryonic 
tissue, which is in the process of forming mature connective 
tissue. 

The myeloid, or mother cells, are much larger than either of 
the preceding, and are analogous to the cells met with in the 
medulla of bone in inflammatory conditions, and in the embryo. 
They are very irregular in shape, though for the most part more 
or less spherical, and they often possess numerous offshoots. 
They are finely granular, and contain several round or roundly- 
oval nuclei, each with one or more bright nucleoli. The nuclei 
may be exceedingly numerous, one cell containing as many as 
thirty. Both the cells and nuclei vary considerably in size. 

An intercellular 5i^i«/ance exists in all the sarcomata, although 
it is usually very small in quantity, the cells lying in nearly close 
apposition. It may be perfectly fluid and homogeneous, or 
firmer and granular, or, less frequently, more or less fibrillated. 
Chemically it yields albumen, gelatin, or mucin. 

The bloodvessels are very numerous, and are either in direct 
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contact with the cells, or separated from them by a little fibril- 
lated tissue. Their distribution is very irregular, aud their 
walls consist of embryonic tissue, similar to that of the growth 
which they supply ; hence, the frequency with which rupture 
and extravasation of blood take place. 

Development. — The sarcomata always originate from connec- 
tive tissue — either from the subcutaneous, the submucous, or 
the subserous tissues, the fasciae, the connective tissue of organs, 
the peritoneum, or the medullary tissue of bones. Their growth 
may take place in two ways, by the multiplication of their own 
elements — central growth, and by the continuous invasion of 
their matrix — peripheral growth. A peripheral growth is the 
great characteristic of the sarcomata; they usually increase by 
the continuous invasion of their connective-tissue matrix, so 
that no line of demarcation exists between the two. Although 
the connective tissue alone constitutes the matrix from which 
they grow, they often appear, like the cancers, to implicate in- 
discriminately other tissues. This in reality is rarely the case ; 
they usually merely displace these, and by their pressure cause 
them to atrophy. A purely central growth is less common. A 
sarcomatous tumor, however, frequently becomes encapsuled and 
growth takes place within the capsule ; but even in this case the 
capsule is often merely that of the part within which the growth 
originates, as the periosteum, or the capsule of a lymphatic 
gland. It is probable that migrated white blood-corpuscles play 
an important part in the development of these tumors. 

Secondary Changes. — The most important of these is fatty 
degeneration. This always occurs to a greater or less extent in 
the older portions of the growth, causing softening, caseation, 
or the production of cyst-like cavities. It is frequently associ- 
ated with destruction of the bloodvessels and hemorrhage : the 
latter may give rise to pigmentation, and the formation of san- 
guineous cysts. Calcification, ossification, and mucoid degen- 
eration are also common. The occurrence of ossification and 
pigmentation is influenced by the predisposition of the matrix 
from which the growth is produced: thus ossification is more 
prone to occur in tumors originating from the periosteum, pig- 
Baentation in those originating from the cutis or eyeball. 

Varieties. — Although all the sarcomata possess the same 
general characters, they present many histological and clinical 
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differences, which may 8erve ae bases for their classification. 
The occurrence of the various secondary changes — ossification, 
pigmentation, mucoid degeneration, and the formation of cysts, 
impart their respective characters to the growth; hence osteoid 
sarcoma., melanotic sarcoma, and cystic sarcoma, have been de- 
scribed as distinct varieties. This is to a certain extent justifi- 
able, inasmuch as sarcomata which have undergone these 
transformations, in many cases possess the property of repro- 
ducing the same characters when they occur secondarily in in- 
ternal organs. The following histological classification, based 
upon the three different forms of cells already described, is per- 
haps the most convenient. It must, however, be borne in mind, 
that all the varieties of eells may be found in the same tumor, 
although the majority are usually of the same type ; hence, the 
majority will determine the class to which the growth belongs. 
1. Spindle-celled Sarcoma. — This, the well-known Jiiyro-plastic 
tumor, is the most closely allied to the fibromas, inasmuch as it 
consists of a tissue which must be regarded as occupying an 
intermediate place between embryonic and fully developed con- 
nective tissue. It conBiBts of spindle-shaped and fusiform cells, 
varying considerably in size, and nearly in close contact, there 
being very little intercellular substance. (Fig. 21.) The cells 

FlQ 21 
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are parallel and arranged in bundles, which pass in all directions 
through the growth, so that on section it presents a somewhat 
fasciculated appearance. In some parts there may be partial 
fibrillation. The spindle-ccHed sarcomata grow from the perios- 
teum, the fasciee, and from the connective tissue in other parts. 
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They are more frequently encapsuled than the other varieties ; 
they nevertheless very frequently extend by peripheral growth. 
2. Bound-celled Sarcoma. — This is of softer consistence than 
the preceding, and from its resemblance in many cases to enceph- 
aloid, has received the names of medullary, encephaloidj or soft 
sarcoma. Histologically it is elementary embryonic tissue, con- 
sisting of the round cells already described, imbedded in a 
scanty, and usually soft, homogeneous, or finely granular inter- 
cellular substance. (Fig. 22.) There is an almost complete 
absence of fusiform cells, and of the partial fibrillation which is 
so frequent in the more highly developed spindle-celled variety. 
The round-celled sarcomata are of a uniform soft brain-like con- 
sistence, and of a somewhat translucent grayish or reddish-white 
color. On scraping the cut surface, they yield a juice which is 
rich in cells. They are exceedingly vascular, the vessels often 
being dilated and varicose, and from their liability to rupture 
they frequently give rise to ecchymoses, and to the formation of 

Fig. 22. /fig. 23. 
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Bound-celled Sarcoma, x 200. Glioma, x 200. 

sanguineous cysts. They grow from the cutis, the subcutaneous 
cellular tissue, the periosteum, the fasciae, and from the connec- 
tive tissue of organs. They extend rapidly by peripheral growth, 
and are rarely encapsuled. From their clinical and physical 
characters, these tumors are very liable to be confounded with 
encephaloid cancer : they are distinguished by the absence of a 
fibrous stroma, by the uniformity in the character of their cells, 
and by the absence of any invasion of the surrounding struc- 
tures in their growth other than the connective tissue from 
which they grow. 

There is a variety of round-celled sarcoma growing from the 
connective tissue of nerve, the "neuroglia," known as Glioma, 
It consists of small round cells, imbedded in a scanty, homo- 
geneous, granular, or slightly fibrillated intercellular substance. 
(Fig. 23.) Some of the cells may possess fine prolongations 
which, by communicating with one another, form a reticulated 
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structure. These tumors are not encapsuled ; they occur in the 
gray and white substance of the brain, in the cranial nerves, 
and in the retina. They never cause secondary growths. Child- 
hood is the age at which they are most frequently met with. 

3. Myeloid Sarcoma. — This, which is commonly known as mye- 
loid^ is closely allied to the preceding variety, consisting of ele- 
mentary embryonic tissue. It possesses, however, certain histo- 
logical peculiarities depending upon the characters of the tissue 
from which it grows. Myeloid tumors always occur in connec- 
tion with bone, and almost invariably originate in the medullary 
cavity. They consist of the large, many-nucleated cells already 
described as " myeloid cells," — which are merely the cells of the 
medulla in a state of excessive nutritive activity — together with 
numerous fusiform cells like those met with in the spindle-celled 
varieties. There are also some smaller cells resembling those of 
the medulla in its normal condition. These various forms of 
cells are nearly in close contact, there being very little intercel- 
lular substance. (Fig. 24.) The growth is usually exceedingly 
vascular. 

Myeloid tumors always grow in connection with bone, the 
heads of the long bones being their favorite seat. They are 
also frequently met with in the upper and lower jaws (Epulis). 
As they increase in size, the compact tissue of the bone becomes 
expanded over them, and they thus often communicate on pal- 
pation the peculiar sensation of " egg-shell crackling." In many 
cases their great vascularity gives rise to distinct pulsation, and 
to the generation of an aneurismal murmur : this is most fre- 
quent in those of the lower extremity. These tumors are of 
moderately firm consistence, many of them are firm and fleshy, 
others are softer, more resembling size-gelatin. They are not 
pulpy and grumous like the soft sarcomas, neither do they pre- 
sent the fasciculated appearance of the spindle-celled varieties. 
Their cut surface has a uniform succulent appearance, often 
mottled with patches of red. They are usually encapsuled by 
the periosteal covering of the bone within which they grow. 

Clinical Characters. — ^The sarcomata occur most frequently 
in early and middle life, and are amongst the most malignant of 
new formations. They are characterized by their great ten- 
dency to extend locally and to recur after removal, and by their 
power of reproducing themselves in internal organs. They 
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rarely infect the lymphatic glands. Their growth is in many 
casea exceedingly rapid, and the softer forms usually increase by 
the continuons invasion of their matrix : they rarely, however, 
like cancer, implicate other tissues. Their characteristic clinical 
feature is their tendency to become generally disseminated, the 
secondary growths occnrring for the most part in the lungs. 
The disseminatiob is efteeted by means of the blood, aud this ia 




Myeloid S» 




owing to the thinness of the walls of their bloodvessels and to 
the immediate contact of these with the cells of the growth — 
conditions most favorable to the entrance of the cellular elements 
into the circulation. The dissemination of the sarcomata, is, 
on this account, often more rapid than that of the cancers. In 
the latter, extension in the early stage, takes place principally 
by the lymphatics, and dissemination by the blood only occurs 
in the later stages of the disease. The secondary sarcomata 
frequently resemble the primary one, in other cases the several 
varieties replace one another. 
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These malignant characters are possessed by the different 
varieties of sarcoma, in different degrees. As a rule, the softer 
and more vascular the tumor, and the less its tendency to form 
a fully developed tissue, the greater is its malignancy. The 
soft, round-celled varieties, are thus usually much more malig- 
nant than the firmer spindle-celled growths. This is probably 
partly owing to the small round cells being endowed with greater 
powers of spontaneous movement than the spindle-shaped and 
larger cells, hence they more readily make their way into the 
bloodvessels. The myeloid growths are perhaps the least malig- 
nant ; they may however also give rise to secondary growths in 
internal organs. 
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CHAPTEK XIV. 



THE GUMMATA. 



The Gummata are new formations consisting of a very incom- 
pletely organized granulation tissue. The primary result of all 
active formative processes on the part of the connective tissue, 
is, as already described in the preceding chapter, and in that on 
the general pathology of the new formations — the formation of 
an embryonic tissue. The more active the process, the more 
elementary is this new tissue, and the more closely does it re- 
semble that met with in the inflammatory process, which is 
known as granulation tissue, (See " Inflammation of Connective 
Tissue.") 

Granulation tissue must thus be regarded as the most elemen- 
tary form of embryonic tissue. It is met with not only in an 
ordinary granulation, but also in the rapidly growing connec- 
tive tissue of the embryo, and as the primary stage of all rapidly 
developed new formations which originate from connective tissue. 
Structurally, it consists of small, round, finely granular cells 
from yg'jj^ to j^^u^ inch in diameter, inclosing an ill-defined nu- 
cleus, which is often only visible after the addition of acetic acid. 
These cells possess no limiting membrane, and are imbedded in 
a very scanty, soft, homogeneous intercellular substance. (See 
Fig. 19.) 

There is a certain class of new formations which have been 
described by Virchow as " granulation tumors." They consist 
in the first place of a granulation tissue ; this becomes very in- 
completely organized into a fibrous structure, and many of the 
elements at the same time rapidly undergo retrogressive changes, 
80 that the growth is ultimately made up of atrophied, degener- 
ated, and broken down cell-products, imbedded in an incom- 
pletely fibrillated tissue. These are the growths which are most 
characteristic of syphilis, and they are known as gummata or 
gummy tumors. They are closely allied to chronic inflammatory 

8 
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growths on the one hand, and to the small round-celled sar- 
comata on the other. 

Although the gummata are the new formations most charac- 
teristic of syphilis, all syphilitic growths cannot be included 
under this head. A simple fibrous growth is as frequently the 
result of the syphilitic poison as a true gummy tumor, although 
as evidence of syphilis it occupies an inferior place. The two, 
however, are so frequently associated, that in many cases it be- 
comes difficult to draw a sharp line of demarcation between 
them ; a formation which in its early stage is simply young con- 
nective tissue, may subsequently assume either in whole, or in 
part, the characters of a gummy tumor. It will therefore be 
well before describing the gummata to say a few words on the 
simple fibrous growths. 

New growths of connective tissue occur for the most part 
earlier in the course of constitutional syphilis, than the gummy 
tumors. They are the homologous growths of syphilis, whereas 
the gummata are more heterologous. They are met with in 
many situations. In the periosteum^ where they constitute 
" nodes," they are situated in the deeper layers of the membrane, 
which proliferate and form an embryonic tissue (periostitis). 
This may develop into a fibrous structure, or it may become a 
true gummy growth. These changes are usually attended with 
thickening of the subjacent bone. 

In the liver ^ an increase of fibrous tissue is very common as 
the result of syphilis ; — both the capsule and the interlobular 
tissue may be involved. The aiFection of the capsule consists 
in an irregular thickening and puckering of its substance ; the 
thickened portions being frequently connected with dense fibrous 
septa, which pass into the interior of the organ. There are 
usually also numerous strong peritoneal adhesions. The inter- 
lobular change is very similar to that of ordinary cirrhosis. It 
differs in being less uniform and general, the increase of connec- 
tive tissue occurring only in certain regions, or around certain 
branches of the portal vein ; also in the intercellular network 
being much more extensively involved, the new growth often 
extending to the centre of the hepatic lobules. The organ thus 
becomes much more irregularly puckered and atrophied than in 
non-syphilitic cirrhosis. True gummy growths may originate 
subsequently in the fibrous septa. 
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In the lungs, testicle, muscle, and ia other parts, a similar hyper- 
plasia of the connective tisBiie may take place, although it is 
leBB frequent in these situations than in the liver and periosteum. 
In all, however, the new tissue is characterized by the irregu- 
larity of its distribution, and by its tendency to become sub- 
sequently the seat of gummy growths. 

Structure of Gummata, — The Gummata consist of atrophied 
and degenerated elements imbedded in a scanty and obscurely 
fibriUated stroma. The central portions of the growth are com- 
posed almost entirely of closely packed granular debris, fat' 
granules, and cholesterine, amongst which there may be an ex- 
ceedingly scanty fibrillated tissue. Surrounding this and directly 
continuous with it, is a more completely fibrillated structure 
whilst the peripheral portions of thfe growth — which are con 
tinuoue with the surrounding tissue— consist entirely of small 
round cells, resembling granulation-cells and lymph-corpuselea. 
(Fig. 25.) The bloodvessels, which only exist in the external 
portions of the growth, are very few in 
number, *"'"■ ^■ 

Development. — The gummata always •'j°?<i^'^ " 
originate from connective tissue. The ^^Ifl^^l-HrL'. 
first stage in the process eonaiets in the ' '.-". '' ' ■, ' -^ "^ '^%s 
formation of a granulation tissue. This -7^^'^ " 

is followed by the incomplete develop- .^^fe^^"' 

ment of the new tissue into a fibrous '^ ■'>-^-- ■--■^c^^r'" 
Btmcture, together with the atrophy ■'*'^ .' '^i^^^^i^ 

and degeneration of many of the young r " " 

elements. The degenerated elements cent«rMrt™n8''of^".^'^™^ 
become closely packed in the centre of tph!!?fi°gra"SI'«"n^ tiMue T^a 
the growth, whilst proliferation and in- ^^,l^f- " "^- *'^"'" ""* 
complete fibrillation continue at the cir- 
cumference. The three zones above described, thus correspond 
with the three diflTerent stages of the growth ; — the peripheral 
zone, which is continuous with the surrounding tissue, is the 
earliest stage, that of cell-proliferation ; the central zone repre- 
sents the oldest portions of the growth, which have undergone 
retrogressive changes, whilst the intermediate and more fibrous 
zone is the most perfectly developed tissue. The bloodvessels, 
which only exist in the zone of proliferation, appear to become 
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obliterated in the process of development, and this probably ac- 
counts for the rapid degeneration of the central portions of the 
growth. When the tumor is large, it may sometimes be seen 
during the period of its development, to be made up of several 
distinct smaller growths, each presenting at its circumference 
the more perfect cells, whilst its central parts are granular and 
amorphous. 

Secondary Changes. — The only secondary change to which 
the gummata are liable, is the gradual drying up of the growth, 
and its transformation into a firm and somewhat caseous mass. 
This change is characteristic of these tumors, and is one which 
they invariably undergo ; and upon it their peculiar physical 
characters depend. In some cases the process of absorption may 
be carried still further, and nearly the whole of the mass become 
absorbed, leaving merely the fibrous stroma in the form of a 
cicatrix. If the growth is situated in the submucous tissue, the 
mucous membrane may become destroyed, and an ulcer form. 
This is seen in the pharynx, soft palate, and other parts. 

Physical Characters, &c. — The physical characters of the 
gummata are such as will have been already inferred from the 
description of their structure. During the earliest stages of 
their development, when they but rarely come under observa- 
tion, they are growths of a soft fibrous consistence. As usually 
met with, however, when their growth is more complete, they 
are firm yellowish-white masses, having in many situations the 
appearance, on section, of a horse-chestnut. These are sur- 
rounded by a translucent fibrous-looking tissue, which often has 
somewhat the appearance of a capsule. They vary considerably 
in size, and from their mode of growth, are associated in such a 
way with the surrounding structures that their limits are very 
imperfectly defined, and their complete enucleation is impos- 
sible. 

The gummata are the new formations most characteristic of 
syphilis, and their distribution is almost coextensive with that 
of syphilitic lesions. They are met with in the skin and sub- 
cutaneous cellular tissue, in the submucous tissue, in intermus- 
cular septa and fibrous membranes, in bones, and in the connec- 
tive tissue of organs — especially of the liver, brain, testicle, and 
kidney. Some forms of periosteal node, the deep ulcerating 
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growths in the pharynx, soft palate, tongue, larynx, and in other 
parts, are all examples of the same formation.* 

The simple fibrous growths, as already stated, often subse- 
quently become gummy tumors: this is seen in the growths 
beneath the periosteum (nodes), in the liver, and in other parts. 

Clinical Characters. — The existence of gummy tumors 
must be regarded as the strongest evidence of the existence of 
constitutional syphilis, especially if they are multiple, and 
generally distributed. These growths do not possess the prop- 
erty of reproducing themselves in other parts, they are, there- 
fore, clinically, innocent. 

1 These true gummy ulcerations must be distinguished from the sniperficial 
ulcerations resulting from hyperplasia of the lymphatic structures, which also 
occur in syphilis. 
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CHAPTER XV. 



THE MYXOMATA. 



The Myxomata are tumors consisting of mucous tissue. 
Mucous tissue is a translucent and succulent connective tissue, 
the intercellular substance of which yields mucin. Physiologi- 
cally, this tissue is met with in two forms, and in two situations: 
one — in the vitreous humor of the eye, in which the cells are 
roundish and isolated, the other — in the umbilical cord, in which 
the cells are fusiform or stellate, and give off fine trabeculse 
which anastomose with one another. In both, the intercellular 
substance is homogeneous and yields mucin. The connective 
tissues generally in their embryonic condition, as already stated 
when describing ''• mucoid degeneration," possess an intercellular 
substance containing large quantities of mucin. New forma- 
tions may undergo a mucoid change, and thus closely resemble 
in their physical and chemical characters, the myxomas. A 
myxoma, however, is a growth which from its commencement 
consists of mucous tissue. The myxomata are thus very closely 
allied to the sarcomata, and by many are included in the same 
class of new formations. 

Structure. — The cells present the two varieties met with in 
the physiological tissues. The majority are angular and stellate, 
with long anastomosing prolongations and trabeculae. (Fig. 26.) 
Others are isolated, and fusiform, oval, or spherical in shape. 
They usually possess one, in some cases two distinct nuclei. 
Their contour is very indistinct, owing to the refracting nature 
of the intercellular substance. The latter is very abundant, 
perfectly homogeneous, of a soft gelatiniform consistence, and 
yields large quantities of mucin ; amongst it are a varying num- 
ber of amoeboid cells The bloodvessels, which are not numerous, 
are readily visible and easily isolated. A few elastic fibres are 
sometimes seen between the cells. 

Development. — The myxomata always originate from one of 
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the connective tiseues. Adipose tissue ie their most favorite 
Beat— either the subcutaneous, the submucous, or the inter- 
muscular adipose tissue. They also grow from the medullary 




tissue of bone, the connective tissue of organs, and from the 
connective tissue of the brain, spinal cord, and nerves. They 
are usually separated from the surrounding structures by a 
fibrous capsule, although they sometimes increase hy the con- 
tinuous invasion of their matrix. Their growth is usually slow, 
but they may attain an enormous size. 

Secondary Chanoes. — Of these the most common is rupture 
of the capillaries, hemorrhage, and the formation of sanguineous 
cysts; this, however, ie less frequent than in the sarcomata. 
The cells themselves may undergo mucoid or fatty degeneration, 
and thus be destroyed ; this is usually accompanied by liquefac- 
tion of the intercellular substance. 

Varibtibs. — The varieties of myxoma depend principally 
npon its combination with other growths. The most common 
la a combination with lipoma, adipose tissue being the tissue 
from which it most frequently originates. Combinations with 
sarcoma and enchondroma are also frequently met with. 

Physical Characters, &c. — The myxomata are of a peculiar, 
soft, gelatiniform consistence, and of a pale grayish or reddish- 
white color. On scraping the cut surface, they yield a tena- 
cious, mucilaginous liquid, in which may he seen the cellular 
elements of the growth. They are most frequently met with 
in the lat«r periods of life. Their most common seats are those 
of adipose and nervous tissue. They may also grow from the 
placenta, constituting the so-called "hydatiform degeneration." 
"hen Mtuated in superficial parts they may become peduncu- 
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lated. In the submucous tissue of the nose, they constitute one 
form of nasal polypus. 

Clinical Characters. — Clinically, the myxomata are for the 
most part benign growths. If completely removed, they rarely 
recur. Sometimes, however, they exhibit malignant characters, 
recurring both locally and in internal organs. Probably, in 
many cases, these malignant characters are owing to the com- 
bination of the myxoma with some other growth. 
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CHAPTER XVI. 

THE LIPOMATA. 



A GENERAL new formation of adipose tissae coostituting obesity, 
has already been described under " fatty infiltration." A local- 
ized and circumscribed formation, constitutes a lipoma or fatty 
tumor. 

Strdcturb. — The Hpomata resemble in their structure adipose 
tiBsue. (Fig. 27.) They consist of cells containing fat, and a 
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variable quantity of common connective tissue. The ceils, like 
those of adipose tissue, though usually somewhat larger — are 
more or less round, or polygonal in shape, and are distended 
with flaid fat. The nucleus and protoplasm are so compressed 
against the cell-wall by the fluid contents, that although their 
existence may always be demonstrated by treatment with re- 
agents, they are usually only readily visible when the cell is at- 
rophied and contains less fat. (See Pig. 2, a.) The connective 
tieBoe, which varies in amount, unites the cells in masses or lob- 
ules of various sizes, and also in most cases, forms a capsule 
around the tumor. Bloodvessels are distributed in the fibrous 
aepta. 

Development. — The lipomata grow from adipose, or from 
common connective tissue. Adipose tissue, it must be remem- 
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bered, is merely connective tissue containing numerous cells 
which are infiltrated with fat ; and its growth consists, either 
in the infiltration of more of these cells, or in a proliferation of 
the cells, and an accumulation of fat in those newly developed. 
A lipoma in the same way originates by a localized proliferation 
of cells, which as they are produced become infiltrated with fat. 
The growth of these tumors is always very slow, and they are 
usually encapsuled by a layer of fibrous tissue. 

Secondary Changes. — Secondary changes in the lipomata are 
not common — their fibrous septa may, however, become calcified, 
or even ossified, and the fatty tissue undergo a process of lique- 
faction. Softening may also occur from a mucoid change. 
Sometimes they become the seat of an inflammatory process, 
then when situated in the subcutaneous tissue, the skin over 
them becomes adherent and ulcerates, and a fungating mass is 
the result. 

Physical Characters, &c. — The situation of the lipomata is 
almost coextensive with that of adipose and connective tissue. 
They occur most frequently, however, in those parts in which 
fat is normally met with, as in the subcutaneous tissue, the inter- 
muscular septa, and in the connective tissue of glands. They 
also occur in the subsynovial tissue, and in the submucous tis- 
sue of the stomach and intestines. They sometimes attain an 
enormous size. They are lobulated, and are usually surrounded 
by a fibrous capsule which separates them from the adjacent 
structures. On section they present the ordinary appearance of 
adipose tissue. Their consistence varies with the amount of 
fibrous tissue which they contain. They are usually single, 
though not unfrequently multiple. In their growth they some- 
times become pedunculated. 

Clinical Characters. — Clinically, the lipomata are perfectly 
innocent. 
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CHAPTER XVII. 

THE ENCHONDROMATA. 



The EDchondromata are tumors histologically resembling 

cartilage. 

Structure. — Like cartilage they eoneiat of eolla and an inter- 
cellular Bubetance, which present all the variations observed in 
the nonnal tissue. (Fig. 28.) The intercellular subetance may 
be hyaline, faintly or distinctly fibrous, or 
mucoid. "When fibrous, the fibres may be 
arranged like those of fibrous cartilage or 
more or less concentrically around the cells 
as in the reticular cartilages of the ear and 
larynx. The cells may be very numerous ii ^ -— 

or few in proportion to the matrix. The^ ed hgnamma «2m 
are round, oval, spindle-shaped or stellate 
In the hyaline forms they are usually large and round or oval ; 
in the fibrous forms they are often smaller and spindle-shaped, 
more resembling those of connective tissue ; and in the mucoid 
forms, they are more commonly stellate and branched, like those 
of the umbilical cord. They are either single or arranged in 
groups, and are usually surrounded by a fibrous capsule, though 
this is often very indistinct. They inclose one or more nuclei 
and slightly granular contents ; sometimes a cell-wall cannot be 
distinguished. In addition to the intercellular substance, the 
growth is usually divided into several lobes, by bands of fibrous 
tissue; these lobes are often very distinct, so that the growth 
appears to be made up of several separate tumors. The fibrous 
tiasue in most cases also encapsules the growth and separates it 
from the surrounding structures. The vessels, which are often 
very numerous, are distributed in the fibrous septa. ■ 

Development. — -The enehondromata most frequently originate 
from bone and common connective tissue, very rarely from car- 
tilage. Cartilage itself, and especially fibrous cartilage, is very 
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closely allied to connective tissue ; it is developed from connec- 
tive tissue, and never from cartilage or bone. It grows from 
the deeper layers of the perichondrium, which proliferate and 
form an embryonic tissue ; the young cells become cartilage-cells, 
and these probably form the matrix, which is either homogene- 
ous or fibrillated, constituting in the one case hyaline, and in 
the other fibrous cartilage. The development of enchondroma 
from connective tissue is precisely similar to the physiological 
process. 

In the development of enchondroma from osseous tissue, the 
medulla is the source of the new growth. This proliferates, the 
osseous trabeculse are absorbed, the neighboring medullary 
spaces opten one into the other, and in this manner a large 
medullary cavity is produced. In the centre of this, the young 
cells first formed, enlarge and become separated by a homogene- 
ous, or less frequentlj'-, slightly fibrillated, intercellular sub- 
stance, and thus is produced a mass of cartilage in the centre of 
the medullary tissue. This gradually increases till ultimately 
a layer of fibrous tissue is formed around it, and its further 
growth takes place from the tissue of its capsule. 

Lastly, cartilaginous growths may originate from cartilage 
itself. These are seen on the surface of the articular cartilages 
in chronic rheumatism, and sometimes on the costal and inter- 
vertebral cartilages. They are simply local outgrowths, from 
pre-existing cartilage. They rarely attain a large size, and in 
structure and physical characters, more closely resemble normal 
cartilage than the other forms of enchondroma. They are often 
described as enchondroses. 

Secondary Changes. — Of these, calcification is perhaps the 
most common. It affects different parts of the growth, com- 
mencing in the capsules, and then involving the intercellular 
substance. Ossification also frequently occurs ; it commences at 
separate centres, and spiculse of bone are formed, which traverse 
the tumor in various directions. Fatty degeneration and mucoid 
softening are common changes, and may lead to the formation 
of large softened masses which present the appearance of cysts. 
In rare cases the skin covering the tumor ulcerates, and a fun- 
gating mass protrudes. 

Varieties. — The varieties of enchondroma depend upon the 
nature of the intercellular substance. There are thus hyaline. 
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closely allied to connective tissue ; it is developed from connec- 
tive tissue, and never from cartilage or bone. It grows from 
the deeper layers of the perichondrium, which proliferate and 
form an embryonic tissue ; the young cells become cartilage-cells, 
and these probably form the matrix, which is either homogene- 
ous or fibrillated, constituting in the one case hyaline, and in 
the other fibrous cartilage. The development of enchondroma 
from connective tissue is precisely similar to the physiological 
process. 

In the development of enchondroma from osseous tissue, the 
medulla is the source of the new growth. This proliferates, the 
osseous trabeculse are absorbed, the neighboring medullary 
spaces opien one into the other, and in this manner a large 
medullary cavity is produced. In the centre of this, the young 
cells first formed, enlarge and become separated by a homogene- 
ous, or less frequently, slightly fibrillated, intercellular sub- 
stance, and thus is produced a mass of cartilage in the centre of 
the medullary tissue. This gradually increases till ultimately 
a layer of fibrous tissue is formed around it, and its further 
growth takes place from the tissue of its capsule. 

Lastly, cartilaginous growths may originate from cartilage 
itself. These are seen on the surface of the articular cartilages 
in chronic rheumatism, and sometimes on the costal and inter- 
vertebral cartilages. They are simply local outgrowths, from 
pre-existing cartilage. They rarely attain a large size, and in 
structure and physical characters, more closely resemble normal 
cartilage than the other forms of enchondroma. They are often 
described as enchondroses. 

Secondary Changes. — Of these, calcification is perhaps the 
most common. It affects different parts of the growth, com- 
mencing in the capsules, and then involving the intercellular 
substance. Ossification also frequently occurs ; it commences at 
separate centres, and spiculse of bone are formed, which traverse 
the tumor in various directions. Fatty degeneration and mucoid 
softening are common changes, and may lead to the formation 
of large softened masses which present the appearance of cysts. 
In rare cases the skin covering the tumor ulcerates, and a fun- 
gating mass protrudes. 

Varieties. — The varieties of enchondroma depend upon the 
nature of the intercellular substance. There are thus hyaliue. 
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fibrous, and mucoid enchondromata ; these, however, are usually 
combined in various degrees in the same tumor. As a rule, those 
originating from the medulla of bone, are of the hyaline and 
mucoid class, whilst those originating from connective tissue in 
other situations, are more frequently fibrous. The rapidly grow- 
ing fibrous forms approach very closely the confines of the sar- 
comata, the mucoid forms the confines of the myxomata ; and 
these varieties often appear to be associated in the same tumor. 
Enchondroma is sometimes associated with encephaloid cancer, 
especially in the testicle. 

A variety of enchondroma has been described under the name 
of osteo-ckondroma^ which in structure more closely resembles 
bone than cartilage. It consists of a tissue similar to that met 
with between the periosteum and bone in rickets, which from 
its resemblance to osseous has been called osteoid tissue. This 
tissue only requires calcifying to become true bone. Like bone 
it is made up of trabeculae and medullary spaces, but the tra- 
beculfe, instead of bone-corpuscles and lamellae, consist of small 
angular cells without a capsule, situated in an obscurely fibrilla- 
ted matrix, which in part is calcified. The medullary spaces 
contain a fibrous stroma and many bloodvessels. The osteo- 
chondromata, although consisting mainly of this osteoid tissue, 
contain also a small proportion of cartilage. Thej' originate 
beneath the periosteum, their common seat being the ends of the 
long bones. Their growth is very rapid, and they often attain 
an enormous size. 

Physical Characters, &c. — The enchondromata occur most 
frequently in early life. About three-fourths of them are met 
with in the osseous system, where they grow either from the 
medulla or from the periosteum : their favorite seat is the ex- 
tremities of the fingers and toes. The remaining fourth occur 
most frequently in the parotid gland and in the testicle. They 
occasionally grow in the subcutaneous cellular tissue of the 
mammse and lungs. They are usually single except when occur- 
ring on the fingers and toes, in which situations they are more 
frequently multiple. They consist of a single tumor, or of 
several smaller tumors held together by fibrous tissue. Their 
consistence is softer than that of cartilage, sometimes it ap- 
proaches that of a soft jelly. Their growth is usually slow, 
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though in the softer formB and in those growing in the medulla 
of bone, it is often very rapid. They may attain an enormous 
size. 

Clinical Characters. — ^The enchondromata must for the 
most part be regarded as innocent growths. Those homologous 
forms which originate from cartilage, and have been called 
" Enchondroses," difler in all respects from the heterologous, 
and never exhibit malignant characters. The more heterologous 
forms originating from connective tissue and bone, are usually 
encapsuled, and in most cases produce merely Igcal eftects, 
although these, from the parts involved and the rapidity of 
growth, are often very injurious. The softer forms, however, 
and especially those which occur in the medulla of bone, some- 
times exhibit malignant characters. These grow the most 
rapidly, and are often not limited by a fibrous capsule ; they may 
therefore recur locally after removal. In some cases they have 
also infected the lymphatic glands, and recurred in the lungs. 
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CHAPTER XVIIL 



THE OSTEOMATA. 



The Osteomata or osseous tumors are tumors consisting of 
osseous tissue. A new formation of bone occurs under various 
circumstances. Irritative conditions of the bone and periosteum 
are often attended by a large formation of new bone. This is 
seen after fractures, in which there is not pnly a formation ot 
bone from the bone itself, but also from the periosteum and ad- 
jacent fibrous structures (permanent and provisional callus). 
Chronic inflammation of the periosteum is also frequently fol- 
lowed by thickening of the bone beneath it. These, however, 
are inflammatory formations, and have not an independent 
growth like the osseous tumors. 

Structure. — Osseous tumors in structure resemble normal 
bone. There are three varieties : 

1. The Eburnated Osteomata. — These consist of dense, compact, 
osseoas tissue. The lamellae are arranged concentrically and 
parallel to the surface of the tumor. There is a complete ab- 
sence both of bloodvessels and of cancellous tissue. 

2. The Compact Osteomata. — These are formed of a tissue 
similar to that of the compact tissue of the long bones ; diflfering 
only in the arrangement of the Haversian canals and canaliculi, 
which is less regular than in normal bone. 

3. The Cancellous Osteomata. — These consist of cancellous 
osseous tissue. The medullary spaces may contain embryonic 
tissue, a fibrillated tissue, or fat. 

Development. — Osseous tumors like normal bone, can originate 
only from cartilage or from connective tissue. In both cases the 
process is precisely similar to that of phj^siological ossification. 

Varieties. — The osteomata are divisible into two classes, ac- 
cording to their seat, — the homologous osteomata, or exostoses^ 
and the heterologous osteomata, or osteophytes. 

The homologous osteomata or exostoses are outgrowths from pro 
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existing bone, growing either from the periosteum, from the 
articular cartilage, or from the medulla. Those growing from 
the periosteum occur most frequently on the external and internal 
surfaces of the skull ; the orbit is an especially favorite seat, 
and here they are often dense and eburnated. They are also 
common on the upper and lower jaws, and in this situation they 
may grow from the dental periosteum. There is usually a line 
of demarcation between them and the subjacent bone, the new 
tissue of the tumor being distinct from the compact tissue of 
the bone. The periosteum from which they grow covers them, 
and is continuous with that of the old bone. 

The exostoses growing from the articular cartilages occur at 
the ends of the long bones. In structure they are much more 
cancellous than the periosteal growths, and their outline is less 
regular. The medullary exostoses— or more properly, en-ostoses 
are the least frequent ; they originate in the medullary tissue. 

The heterologous osteomata or osteophytes originate apart from 
bone, growing from the connective tissue, or from cartilage. 
They are much less common than the homologous growths, and 
must, in most cases, be regarded rather as inflammatory forma- 
tions than as tumors. Such formations of bone are met with 
in tendons, in the cartilages of the larynx in chronic laryngitis, 
in the bronchi, in articular synovial membranes, in muscle, in 
the arachnoid and pia mater, and occasionally in the lungs and 
brain. They must be distinguished from calcareous deposits, in 
which there is no new formation. (See " Calcareous Degenera- 
tion.") 

Clinical Characters. — The osteomata are perfectly innocent 
tumors. Their growth is very slow, although they sometimes 
attain a considerable size. They are often hereditary and multi- 
ple, in which case they usually occur in early life. Those osseous 
growths which sometimes exhibit malignant characters, are 
sarcomata, enchondromata, or cancers which have undergone 
partial ossification. From these, true osteomata must be care- 
fully distinguished. 
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CHAPTEK XIX. 



THE LYMPHOMATA. 



The Lymphomata are new formations, consisting of lymphatic, 
or, as it is more commonly called, adenoid tissue. Adenoid tissue 
is the tissue composing the follicles of the lymphatic glands, and 
the Malpighian corpuscles of the spleen, and existing in many 
other organs belonging to the lymphatic system. This tissue is 
now known to have a much more general distribution than was 
formerly supposed ; it not only constitutes the follicles of the 
lymphatic glands, and the Malpighian corpuscles of the spleen, 
but also Peyer's glands, and the solitary glands of the intestine, 
the follicles of the pharynx and tonsils, the Thymus gland, and 
the trachoma glands of the conjunctiva. Recently it has also 
been found to exist around the bloodvessels of the pia mater 
and of other parts, in the peribronchial connective tissue, in 
the pleura immediately beneath its epithelium, in the perito- 
neum, in the mucous membrane of the alimentary canal, and in 
the medulla of bone. 

Structure. — Adenoid tissue, wherever it exists, possesses the 
same general structure, and the follicle of a lymphatic gland 
may be taken as the type, not only of the physiological tissue,, 
but also of the pathological growths. 

This tissue consists essentially of a delicate ^^^ ^ 

reticulum, within the meshes of which are con- 
tained lymphatic cells — the so-called lymph-cor- 
puscles. The reticulum is made up of very fine 
fibrils, which form a close network, the meshes 
of which are only sufficiently large to inclose a 
few, or even a single corpuscle, in each. (Pig. 
29.) The fibrils usually present a more or less Lul^tTiI^r'^^'e^Tf 
homogeneous appearance, and amongst them 4uo^^"*^ ^^^^" 
there are a few scattered nuclei. 

The lymphatic cells, or lymph-corpuscles, which constitute 

9 
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the greatest part of the tissue, can in most cases be readily iso- 
lated from the meshes of the reticulum. They are identical in 
their characters with the white corpuscles of the blood, and like 
these are contractile, and possess the power of spontaneous 
movement. As usually seen after death, they are spheroidal, 
pale, semi-transparent bodies, varying considerably in*^ize, and 
also presenting slight differences in their structure. Some are 
granular, and appear to possess no nucleus ; in others, a distinct, 
simple, or compound nucleus is visible, which is usually also 
granular ; others again are much larger, and contain two or even 
three nuclei. (See Fig. 31.) 

Development. — The lymphomata originate for the most part 
from adenoid tissue, being simply overgrowths of pre-existing 
lymphatic structures. At the same time it is probable that the 
new elements are in some cases partly derived from migrated 
blood-corpuscles, which multiply subsequently to their escape 
from the vessels. (See " Leukaemia.") These growths are there- 
fore usually homologous. They may, however, be in a certain 
sense heterologous^ either owing to the new tissue extending 
considerably beyond the confines of the old, or to its growth 
in situations where it is normally almost entirely w^anting. 
Whether they are ever heterologous in the strict sense of that 
term, originating from any other than lymphatic tissue, appears 
to be extremely doubtful. 

Varieties. — The lymphomata include the three following 
varieties: simple lymphoma^ leukcemia^ and tubercle. Each of 
these must be considered separately. 

SIMPLE LYMPHOMA. 

A simple non-inflammatory enlargement of a lymphatic gland, 
not resulting from any obvious irritation, undergoing no retro- 
gressive changes, and like a tumor having a tendency continually 
to increase, may be called a simple lymphoma. 

The enlargement is owing to a hyperplasia of the elements of 
the gland — a hyperplasia which is characterized by its chron- 
icity^ and tendency to continue. The newly-formed elements un- 
dergo no retrogressive changes, and hence the size of the gland 
becomes permanently increased. The lymph-corpuscles through- 
out the gland increase in number, many of them at the same 
time increase in size, and the larger cells often contain several 
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nuclei. Whether the migration of blood-corpuscles takes any 
part in the process, is unknown. If this general hyperplasia is 
rapid, the gland becomes soft and pulpy in consistence, and the 
cortical and medullary portions are no longer distinguishable. 
As the growth continues, there is usually at the same time an 
increase in the stroma of the gland, the trabeculse and capsule 
become denser and more fibrous, so that ultimately the con- 
sistence of the enlarged gland may be firmer than natural. The 
slower and more chronic the growth, the greater is the increase 
in the fibrous structures. 

Sometimes the enlargement of the glands appears in the first 
place to be of an inflammatory nature, and to result from some 
irritation, but upon this being removed, the glands instead of 
subsiding continue to increase. In most cases, however, no such 
source of irritation is discoverable. 

The glands which are especially prone to this disease are the 
cervical, the submaxillary, the axillary, the inguinal, the bron- 
chial, and the abdominal glands. Usually only a single gland 
or a single group of glands is aftected ; sometimes, however, the 
growth is more general. As the glands enlarge, they gradually 
unite, so that ultimately they may form very large lobulated 
tumors. If these are situated in the thorax, they may by their 
pressure cause death. 

The lymphatic structures in the intestine may in the same 
way become enlarged, and project so as to form polypi. The 
enlargement of the spleen in ague is also probably of the same 
nature. 

LEUKiEMIA. 

Leukaemia is a disease characterized by a permanent and con- 
tinuous increase in the number of the white corpuscles in the 
blood, which increase is associated with a new formation of 
lymphatic tissue in the spleen, in the lymphatic glands, and 
sometimes in other organs. Respecting the relation which sub- 
sists between the new growth of lymphatic tissue and the in- 
crease in the number of the white blood-corpuscles, it is probable, 
as stated by Virchow, that the former is a cause of the latter, and 
that the increase is partly due to a larger number of lymphatic 
elements entering the blood than in health. At the same time 
this cannot be admitted to be the only cause of the increase, as 
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new growths of lymphatic tissue may take place in these organs 
without the production of any leukaemia. It is probable that 
the power of the white blood-corpuscles and lymph-corpuscles 
to form red corpuscles is diminished. Possibly, also, the white 
corpuscles may increase by multiplication in the blood. 

The new formation of lymphatic tissue is in the first place 
hyperplastic^ taking place in the spleen and in the lymphatic 
glands; subsequently, however, it may become heteroplastic^ and 
the liver, the kidneys, the lungs, and other organs, may become 
infiltrated with lymphatic elements. The growth is a continu- 
ous one ; the new elements, many of them, enter the blood, the 
remainder, not undergoing any retrogressive changes, give rise 
to an increase in the size of the organs in which they are gene- 
rated. 

The new growth may commence in the spleen or in the lym- 
phatic glands. In most cases the spleen alone is involved. 
Sometimes the growth in the spleen is associated with a similar 
one in the lymphatic glands. In rare cases, the lymphatic 
glands are the sole seats of the hyperplastic process. . 

In the spleen — which must thus be regarded as the most 
important organ in the production of leuksemia — the first stage 
in the process is one of hyperaemia. The organ becomes exceed- 
ingly vascular, and the cells, both of the pulp and of the Mal- 
pighian corpuscles, increase in number. The process, however, 
soon becomes principally limited to the Malpighian corpuscles. 
In these the cells continue to multiply rapidly, many new blood- 
vessels are formed, and the corpuscles thus increase in size. They 
sometimes attain the size of a hazel-nut, and are seen as firm, 
whitish nodules of an irregular shape, scattered through the 
much enlarged and vascular organ. As the Malpighian cor- 
puscles increase in size, the surrounding pulp gradually atro- 
phies, and often becomes deeply pigmented. The trabeculae at 
the same time become thicker and more fibrous. The organ 
thus becomes firmer in consistence, and the enlarged Malpighian 
corpuscles make up the chief part of its bulk. The capsule also 
becomes thickened, and forms adhesions with the surrounding 
viscera. 

In the lymphatic glands the process is precisely similar to that 
in the spleen, the follicles of the gland being the chief seats of 
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the hyperplasia. The glands become enlarged, soft, and vas- 
cular. 

In course of time the disease may become heteroplastic^ and 
a large formation of lymphatic tissue take place in organs, 
in which normally it is almost entirely wanting. This hetero- 
plastic tissue consists for the most part of white blood-corpus- 
cles, which have migrated from the enlarged and dilated ves- 
sels, and have infiltrated the surrounding structures; it must, 
therefore, be regarded as an infiltration rather than as a true 
new formation. It is probable, however, that it partly orig- 
inates either from the connective tissue of the oriran, or from 
the perivascular adenoid tissue. 

The organ which is the most frequent seat of the heteroplastic 
growth is the liver. Here, the vessels throughout the organ 
become enlarged and distended with white blood, and the infil- 
tration commencing in the interlobular tissue, gradually extends 
into the lobules themselves. This is, in most cases, attended by 
an increase in the size of the hepatic cells. The liver thus be- 
comes considerably enlarged, the lobules are large and distinct, 
and are in many parts seen to be separated by a grayish-white 
substance, which is the new lymphatic tissue. As the infiltra- 
tion extends the lobules become compressed and atrophy, and 
the new tissue is seen as grayish- white masses scattered through 
the substance of the organ. Associated with this infiltration 
there is often a formation of small round nodules, closely resem- 
bling miliary tubercle, from which they are distinguished, how- 
ever, by the absence of any degenerative changes. 

In the kidney^ which is also frequently aflfected, the change is 
similar to that in the liver. Here, also, it consists, for the most 
part, in an infiltration, with which may be associated the for- 
mation of roundish nodules and masses. Other organs are much 
less frequently involved — the lungs, pleurae, stomach, intestines, 
and heart, may all, however, become the seats of the hetero- 
plastic formations. 

Lymphadenoma. — Closely allied to Leukaemia is the disease 
now generally known as lymphadenoma. This disease was for- 
merly described by Hodgkin, Bright, Wilks, and Trousseau ; and 
was called after the first-named of these observers, " Hodgkin's 
Disease." Trousseau designated it "Adenie." Recently its 
characteristics have been more fully determined by MM. Cornil 
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and Ranvier, and by Drs. Murchison' and Sanderson, to whose 
descriptions the reader is referred for more complete information 
respecting it. 

The disease consists in a hyperplasia of the lymphatic glands 
and of other lymphatic structures, together with a large forma- 
tion of lymphatic tissue in various organs. Histologically, the 
new growths are precisely similar to those of leukaemia. The 
disease differs essentially, however, from leukaemia in this respect, 
that the new formation of lymphatic tissue is not associated with 
an V increase in the number of the white corpuscles in the blood. 

The lymphatic glands are usually the earliest seats of the new 
growth. At first it may be limited to a single group of glands; 
the process, however, soon becomes more general, and the glands 
throughout the body become involved. They increase rapidly 
in size, so as to form large tumors, which are of a soft brain-like 
consistence. The Malpighian corpuscles of the spleen, as in 
leukaemia, also become enlarged and form grayish-white nodules 
and masses. Associated with these hyperplasias of the lym- 
phatic structures, there is a large formation of lymphatic tissue 
in various organs: the liver, kidneys, lungs, stomach, muscle, 
bones, and subcutaneous tissue may all become the seats of the 
new growth. This either occurs as an infiltration, which in its 
distribution and physical characters is similar to that described 
as occurring in leukaemia ; or as small nodules scattered through 
the substance of the organs. The heteroplastic growth appears 
to originate principally in the perivascular tissue : in the lungs, 
its chief seat is the tissue surrounding the minute bronchi. The 
migration of blood-corpuscles probably does not play such an 
important part in its production as it does in that of the leukae- 
mic growths. The new tissue has but little tendency to undergo 
retrogressive changes, and it thus differs essentially from tubercle. 

TUBERCLE. 

The remaining variety of lymphoma — tubercle^ will be consid- 
ered in the following chapter. 

^ "Trans. Path. Soc. Lond.,*' vols, xx and xxi. 

/ 



TUBERCLE. 



CHAPTER XX. 

TUBERCLE.i 



The term " tubercle " was formerly applied indiscriminately 
to all pathological products which had undergone caseous de- 
generati^nj and which in their color and consistence somewhat 
resembled soft cheese. Caseation, however,. as already stated, 
occurs not only in tubercle, but is a common result of the retro- 
grade metamorphosis of many growths, which are destitute of 
or contain but few bloodvessels, and which consist of closely 
crowded cellular elements. (See "CaBeatiou.") This change is 
indeed more characteristic of epithelial accumulations within 
the pulmonary lobules (catarrhal pneumonia), and of many 
growths in the lymphatic glands, and in osseous structures, than 
it is of tubercle itself. 

The definition of "tubercle" has been rendered more precise 
by Virchow, who not only pointed out that all caseous masses 
were not tubercular, but established tubercle 
as a definite pathological growth, which, in ^'' *' 

its early stage, invariably consists of the gray- 
ish translucent nodule, known as the gray 
granulation or miliary tubercle; and to this 
the application of the term "tubercle" must 
be carefully restricted. 

The gray granulation or miliary tubercle ^j, g^T berci di 
is a grayish-white, translucent, non-vascular S^n^ra n "* "h"^ ""* 
body of firm consistence, and well-defined ^InuiatiuD!"*"'" "'"'^ 
spherical outline, and usually of about the 
size of a millet-seed. Although in its earliest stage it is uni- 
formly translucent, its central portions (juiclily become opaque 
and yellowish, owing to the retrograde metamorphosis of its 
component elements. (Fig. 30.) These miliary tubercles are 

' II probably would have beiri more correct In have describKil tuberclo 
umongal Ihe inJUimmaiory new formations. (See " Etiology."} 




136 NUTRITION INCREASED. 

either isolated or grouped together into irregular masses. In 
the latter case, they are less distinct, and appear to be more or 
less confluent. Both the isolated tubercles and the larger 
masses are frequently surrounded by a zone of hypersemia, or 
of pigment. 

Structure. — In structure, tubercle, like the other lymphoin- 
ata, consists of lymphatic cells contained in the meshes of a 
very delicate reticulum. The cells are most of them round, or 
roundly-oval, colorless, transparent and slightly granular bodies, 
much resembling lymph-corpuscles, and, like these, varying con- 
siderably in size : many of them contain a small, distinct nucleus. 

In addition to these there are a few larger 

^ as ^^^ ^^ y^rs ms ^^^^^9 containing two or even three nuclei. 

®© © ^^ (^^g* ^1-) "^^^ nucleated cells are exceed- 

^^ (D ® ®® iwgly destructible, so that often more ' free 

Cells from a Miliary Tu- nuclei than cclls are visible. The network 

bercle. x 400. 

within which these elements are inclosed, 
consists either of very delicate fibres, or of a more homogeneous 
transparent-looking tissue. In most cases it is so delicate, that it 
can only with difficulty be recognized, and the tubercle appears 
to consist almost entirely of closely crowded cells. Sometimes, 
however, it is more marked, and the granulation is then of a 
tough and more fibrous consistence. 

The granulation blends insensibly at its margins with the sur- 
rounding tissue. The cells in the external portions of the growth 
are more perfect than those in the centre, where, owing to the 
rapid retrograde metamorphosis which takes place, nothing is 
seen but a fine granular debris. (See Fig. 30.) Tubercle is 
essentially a non-vascular growth ; in those masses, however, 
formed by the agglomeration of separate granulations, vessels 
are frequently met with. These do not belong to the tubercle, 
but are those of the part in which it is situated. 

Development. — Tubercle appears invariably to originate from 
tissues belonging to the lymphatic system. The tissue which 
surrounds the small arteries in many situations, constituting the 
lymphatic sheaths, is that from which it most frequently springs. 
The small cells in this situation multiply at separate centres, 
and thus are produced numerous miliary nodules around the 
vessel, which, as they develop, gradually compress, and may 
ultimately completely occlude it. This occlusion of the small 
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vessels hy the tubercular growth is very charactcriBtie ; it is 
well exemplified in the pia mater. (See " Tubercle in the Pia 
Mater.") Tubercle may, in the same way, originate from adenoid 
tisBue in other situations^from that constituting the follicleB of 
the spleen and lymphatic glands, from that which exists in the 
lungs in the neighborhood of the minute bronchi, from the small 
collections of it beneath the epithelium of the pleura and peri- 
toneum, and from that beneath the mucous membrane of the 
alimentary canal. In other cases, the tubercle originates from 
cells situated within the lymphatic vessels. Many of the tuber- 
cular granulations which occur in the pleura and peiitoneum, 
are simply overgrowths of minute nodules of adenoid tissue 
which normally exist in these situations. (Fig. Zi.) When tu- 




bercle originates from the adenoid tissue surrounding the blood- 
vessels, and from that in the spleen and lymphatic glands, and 
in other situations where it exists in a difl'use form, the cell-pro- 
liferation takes place at, several separate centres, so that numer- 
ous granulations are produced which may ultimately become 
more or less confluent at their margins, and ^o form larger 
masses. Such being the mode of development, it is evident that 
the tubercles are structurally inseparable from the tissue in 
which they grow, the centre of the granulation being surrounded 
by a zone of proliferating tissue. 
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Secondary Changes. — Tubercle invariably undergoes a retro- 
gressive change ; its elements being essentially unstable in their 
nature, are the seat of an early and rapid decay. This change 
commences in the centre of the granulations, and consists 
in the atrophy and incomplete fatty metamorphosis of the 
closely-crowded cellular elements, constituting what has been 
already described as caseation. The granulations — translucent 
and gray in their early stage — thus become opaque and yellowish, 
and the greater the amount of fat the more yellow is the color. 
Tubercle in this caseous condition was formerly regarded as a 
distinct variety, and was described under the name of " yellow 
tubercle." This, however, it must be borne in mind, is in all 
cases merely an advanced stage of the gray granulation. It is 
when this retrograde process has just commenced, and the tuber- 
cular nodule presents a grayish-white translucent margin, and a 
yellowish opaque centre, that it exhibits its most characteristic 
and distinctive features. 

The caseous tubercle may subsequently soften, or gradually dry 
up into a firm cheesy mass, which may ultimately become calci- 
fied. Softening is much the most frequent result of the retro- 
grade change. The caseous matter undergoes a process of lique- 
faction and becomes converted into a curd-like puriform liquid. 
If the growth is situated in a mucous membrane, the softened 
matters are eliminated and an ulcer is formed ; if in the paren- 
chyma of organs, as in the lungs or lymphatic glands, a pseudo- 
abscess results. 

If the softened matters cannot be eliminated, the more fluid 
portions are absorbed and it gradually dries up into a firm case- 
ous substance, which usually becomes infiltrated with calcareous 
particles and is thus converted into a hard cretaceous mass. In 
some cases the drying up and calcification take place without 
the caseous matter undergoing any antecedent process of lique- 
faction. The caseous and calcareous masses become encapsuled 
by fibrous tissue, and thus remain inert in the tissue, undergoing 
no further change. 

In some cases this disintegration of the cellular elements is 
associated with an increase in the fibrillated reticulum of the 
growth. This gradually increases as the cells disappear, so that 
ultimately the tubercle may become converted into a mass con- 
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sisting almost entirely of fibrous tissue, which contains in its 
meshes some of the debris of the original growth. 

Etiology. — The views respecting the etiology and nature of 
tubercle have undergone great changes during recent years. 
Tubercle was formerly regarded, in accordance with the teach- 
ing of Laennec, as a specific non-inflammatory neoplasm, which 
like most other non-inflammatory growths, originated spon- 
taneously in the tissues. More recently, however, observations 
have tended to show that in those cases in which true tubercle 
is most frequently met with— viz., in acute miliary tuberculosis, 
the growth is inflammatory in its nature, and owes its origin to 
the absorption and distribution of infective materials derived 
from some local lesion — in other words — that acute tuberculosis 
is of the nature of an infective disease. This view of the nature 
of tubercle was first promulgated by Buhl, who stated that in 
the majority of cases of this disease caseous masses existed in 
some part of the body, and that to the absorption of substances 
from these infective centres the general development of the 
tubercle was owing. 

The results obtained from the experiments made to produce 
tubercle artificially in the lower animals, by Villemin, Wilson 
Fox, Burdon-Sanderson, Cohnheim, and others, tend greatly to 
support this view of its inflammatory nature. These results 
show that disseminated lesions, many of which are precisely 
similar to miliary tubercle as met with in man, may be produced 
either by the inoculation of various infective materials, or by the 
production of a local inflammatory induration ; and that the 
disseminated growths result from the distribution of substances 
from the local source of infection by means of the bloodvessels 
and lymphatics. These cases of artificial tuberculosis, however, 
differ from the natural disease in this respect — that most of the 
disseminated lesions in the lungs and in other solid organs are 
not miliary tubercles, but consist of nodular and diflfuse inflam- 
matory growths, which, like the tubercle, quickly become case- 
ous ; whereas in the disease as it occurs in man, such inflamma- 
tory growths are usually almost entirely wanting. Notwith- 
standing this difference, there appears to be so close an analogy 
between the two conditions, that the infective nature of the one 
must be regarded as a strong argument in favor of the infective 
nature of the other. 
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Whilst therefore it is probable that acute miliary tuberculosis 
in most cases results from the distribution of infective materials 
from a local lesion, which is usually some pathological product 
which has become caseous — the question arises as to whether 
tubercle in a single organ or in a small portion of an organ, is 
owing to a similar cause. The tendency of evidence at the 
present day is to bring these localized tubercles also within the 
category of inflammatory growths. When occurring in the 
lungs, where they are most frequent, they rarely exist inde- 
pendently of caseou6 pneumonic products, and it would appear 
probable that their development here is usually secondary to the 
pneumonic process. (See " Pulmonary Phthisis.") In the lym- 
phatic glands again, the development of tubercle is almost in- 
variably a secondary process, resulting from the transmission of 
infective materials from some primary le ion — as tubercle of the 
mesenteric glands following tubercle of the intestine. In other 
situations, however, as in the intestines, larynx, and bronchi, the 
development of tubercle is not always thus to be explained ; and 
although in these cases also, it is very frequently preceded and 
caused by some chronic irritation — as chronic intestinal or 
bronchial catarrh, the tubercle sometimes appears to be a primary 
and non-injiamrnatory growth. 

Hereditary predisposition exercises a marked influence upon 
the development of tubercle. This predisposition, however, as 
stated by Niemeyer, probably consists more frequently in a ten- 
dency to chronic inflammations of certain organs, especially of 
the lungs, nmcous membranes, and of lymphatic glands, than 
in a tendency to the development of primary tubercle; the 
localized or disseminated tubercular growths being secondary to 
and resulting from the direct irritation or infective properties of 
the inflammatory products. 

The organs in which tubercle is most frequently met with, 
arranged in the order of their frequency, are the lungs, the in- 
testines, the lymphatic glands, the larynx, serous membranes, 
the pia mater, the spleen, the kidneys, and the liver. In many 
of these tubercle rarely occurs independently of general tuber- 
culosis, viz. : in the pia mater, in the liver, in the spleen ; in the 
kidneys, and in serous membranes. 
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TUBERCLE IN THE PIA MATER. 

In the pia mater the growth of tubercle is associsted with 
inflammation of the meninges, constituting the disease known as 
tubercular meningitis. 1 his is almost invariably a part of general 
tuberculosis. 

The tubercle is almost exclusively confined to the pia mater 
at the base of the brain, and is usually most abundant in the 
Sylvian fissures. A few scattered granulations are, however, 
frequently visible on the upper surface of the hemispheres. The 
growth originates in the perivascular sheaths which inclose the 
small arteries of the pia mater. (Fig. 33.) The cells within 
the sheath multiply, and the process of proliferation commenc- 




ing at separate centres, numerous small gray granulations are 
produced around the vessel. These, which are distinctly visible 
to the naked eye, cause an external bulging of the sheath and 
a diminution in the calibre, or even complete obliteration of the 
inclosed vessel. 

The localized ohetructiona to the circulation which result from 
the pressure of the perivascular granulations, cause intense 
hypertemia of the collateral vessels, and thus the pia mater at 
the base of the brain becomes exceedingly vascular ; there being 
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in some cases rupture of the vessels and extravasation. This is 
followed by an inflammatory process — a true basic meningitis. 
A transudation of liquor sanguinis takes place from the hy- 
persemic vessels, together with an escape of blood-corpuscles, and 
thus the meshes of the pia mater become infiltrated with a sero- 
fibrinous liquid, which in many parts has a puriform character. 
These changes in the pia mater at the base of the brain are 
attended by softening of the immediately subjacent cerebral 
substance, which becomes infiltrated with young cells. The 
lateral ventricles at the same time become distended with serosity 
(acute hydrocephalus), so that the convolutions on the surface 
of the hemispheres are seen to be much flattened. The ependyma 
and choroid plexus also become exceedingly vascular, and the 
walls of the ventricles, together with the fornix and soft com- 
missure, become much softened. All of these changes are 
owing, partly to an inflammatory process, and partly to the 
mechanical obstruction to the circulation caused by the tuber- 
cular growth. In addition, the arachnoid membrane is dry and 
sticky. 

TUBERCLE IN THE LYMPHATIC GLANDS. 

In the lymphatic glands, tubercle originates in the follicles of 
the gland ; and as its development is owing to the presence of 
infective materials conveyed by the lymphatic vessels, the pro- 
cess usually commences in the follicles of the cortex. The pro- 
cess consists in the multiplication of the lymphatic elements, so 
that each tubercle is simply an enlarged lymph-follicle. The 
tubercles rapidly become caseous. They may increase so that 
the whole gland becomes involved, and is converted into a cheesy 
mass, which may soften, dry up, or calcify. 

TUBERCLE IN MUCOUS MEMBRANES. 

In mucous membranes the tubercular growth leads to ulcera- 
tion. The intestinal, the bronchial, the laryngeal, and the uro- 
genital mucous membranes are those in which it is most fre- 
quently met with. 

The Intestine. — In the intestine, the tubercular process is very 
similar to that in the lymphatic glands. It commences here in 
the solitary and Peyer's glands, and as in typhoid fever, it is 
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especially these structures in the lower part of the small intes- 
tine and in the caecum which are affected. 

The first stage in the process consists in a hyperplasia and 
subsequent caseation of the lymphatic elements. In the solitary 
glands, the tubercle is simply an overcrowding of the elements 
of the gland, which quickly becomes caseous in its centre. In 
Peyer's patches, as in the lymphatic glands, the hyperplastic 
process commences in isolated follicles in the patch, ao that the 
tubercles are seen as opaque yellowish nodules scattered over its 
surface. The tubercular process thus presents in its earliest 
stages a marked contrast to the typhoid one. (See " Typhoid 
Fever.") 

The second stage in the process consists in the softening of 
the tubercle, and the formation of an nicer. This, like the pri- 
mary proliferation, commences in Peyer's patches at separate 
centres, and the ulcers extend at their margins, so that the 
whole patch ipay ultimately become involved. As the ulcera- 
tion proceeds, the tubercular growth extends beyond the con- 
fines both of the follicles and patches, thus becoming in a cer- 
tain sense, heteroplastic. This heteroplastic proliferation proceeds 
continuously at the margins and floor of the growth, whilst the 
ulceration is extending in the centre. It extends principally in 
the course of the bloodvessels, taking place in the perivascular 
tissue, and the growth may Jhus gradually involve the whole 
circumference of the intestine. It also extends deeply in the 
muscular coat, and may even reach the subserous tissue. The 
edges of the ulcer are thus thick and 
irregular, and the nodules of new fiq.34. 

growth are seen scattered in its floor. 
(Fig. 34.) 

The process of ulceration takes tin^e ^dS"^^^^^^^^ 
place throughout the whole of the i!3i?^eoaL'^rp^^^^^^^^ 
new grow^th, and it extends therefore 

beyond the confines of the follicles and patches, gradually im- 
plicating the whole circumference of the gut. The form of the 
ulcer thus contrasts strongly with that of typhoid, in which the 
ulceration rarely extends beyond the confines of the original 
patch. (See " Typhoid Fever.") 

The tubercular ulcer rarely, if ever, heals. Its base becomes 
thickened by the new growth in the muscular and subserous 
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tissues, and the thickening of the latter, together with that of 
the peritoneum itself, tends to prevent the occurrence of perfo- 
ration. In the process of its extension the ulceration is attended 
by some contraction and narrowing of the gut. 

TUBERCLE IN THE LUNGS. 

Tubercle occurs in the lungs in acute miliary tuberculosis^ and 
in many cases of pulmonary phthisis. In each of these diseases 
it must be considered separately. 

Acute Miliary Tuberculosis. — This disease is characterized 
by a general development of tubercle not only in the lungs but 
in most other organs, and it appears, as already stated, to be in 
most cases of an infective nature, and to result from the trans- 
mission of infective materials from some caseous pathological 
product. It is in this disease that pulmonary tubercle is met 
with in its most characteristic form. 

The tubercle originates here in two situations — around the 
bloodvessels, and in the neighborhood of the small bronchi. In 
the former, the growth consists in an accumultion of cells in the 
perivascular sheaths which inclose the small vessels. A prolif- 
eration of these cells takes place at separate centres, so that nu- 
merous miliary nodules are produced in the sheath: these may 
subsequently become more or less confluent. The eftect of this 
perivascular growth is to compress the small bloodvessels, and 
the obstruction often extends for some distance beyond the con- 
fines of the nodular growths, owing to a hyperplastic process 
taking place in the cells of the vessels themselves. 

In the neighborhood of the bronchi, the tubercle either orig- 
inates in the minute masses of adenoid tissue which exist in the 
immediate vicinity of the bronchioles, or in the walls of the 
alveoli, in which no such structure exists. In whichever of these 
situations the growth takes place, it causes a diminution in the 
calibre of the terminal bronchi, and thickening of the alveolar 
wall. 

This development of tubercle between the alveoli is soon fol- 
lowed by changes in the alveoli themselves. Xot only do their 
walls become thickened, but they become the seat of a pneumonic 
process, which consists in a proliferation of their epithelium and 
its accumulation within the alveolar cavity (Catarrhal pneu- 
monia). The effect of this is to cause nodules of pneumonic 
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consolidation in various parts of the lung, which are usually in- 
timately blended with the tubercular growths. These are larger 
than the tubercles, and less regular in outline, although in their 
earliest stages, they may present a similar translucent appear- 
ance. As they increase they become confluent, and so may 
form large tracts of pneumonic consolidation. 

In most cases, however, of acute tuberculosis, this secondary 
pneumonic process does not take place, death ensuing before the 
tubercular growth has had time to cause changes in the alveolar 
epithelium. With the exception of any old caseous pneumonic 
product which may exist, the pulmonary tissue is usually but 
little altered, the lungs are crepitant throughout, being merely 
permeated with scattered miliary granulations, which may in 
some places be confluent in groups. 

Pulmonary Phthisis. — The part which the development of 
tubercle plays iif the production of pulmonary phthisis, is one of 
the most vexed questions in the pathology of the present day. 
In accordance with the teaching of Laennec, phthisis was for- 
meriy regarded in all cases as a tuberculous disease, and the con- 
solidation and subsequent caseation and disintegration of the 
pulmonary tissue which are its essential anatomical features, 
were looked upon as invariably the result of the tubercular 
growth. The various consolidations of the pulmonary tissue 
were described as ivfiltrated tubercle^ and tubercle in some form 
or other, was regarded as so essential a constituent of the disease, 
that "phthisis" and "pulmonary tuberculosis" came to be quite 
synonymous terms. 

This old view of the tubercular nature of phthisis was princi- 
pally based upon the erroneous notions which were then preva- 
lent respecting the pathological significance of caseous products. 
Caseation was considered to be characteristic of tuberle, and all 
caseous masses were regarded as tubercular, hence phthisis — in 
which caseation is the most prominent feature — was regarded 
as a tuberculous disease. That such, however, is not the case, 
and that caseation is a form of metamorphosis more frequent in 
many other growths than in tubercle itself, has already been 
insisted upon. 

When the application of the term " tubercle " became limited 
by Virchow and his followers to the gray granulation, it was 
evident that these old views respecting the nature of pulmonary 

10 
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phthisis, which dated from Laenuec, were no longer tenable. In 
many cases of phthisis it was seen that no tubercle existed, and 
that in those cases in which it did exist, it was invariably as- 
sociated with extensive consolidation and caseation of the pul- 
monary tissue. It soon became evident also, that although tu- 
bercle might be present in phthisical lungs, the principal part of 
the consolidation was owing, not to the tubercle but to a chronic 
inflammatory process. It then became a question in those cases 
in which tubercle did exist, ^s to the relation which subsisted 
between the tubercle and the pneumonic consolidation. The 
latter was, for the most part, regarded as secondary to the for- 
mer, and the tubercle was still looked upon as the most impor- 
tant element in the disease. 

During recent years, however, principally owing to the advo- 
cacy of Buhl, Niemeyer, and Waldenburg, there has been an 
increasing tendency to regard the tubercle naet with in most 
phthisical lungs, as secondary to the pneumonic process ; and to 
look upon the latter as playing the most important part in the 
production of pulmonary phthisis. According to these observers, 
the tubercle in most cases results from infection by the caseous 
pneumonic products, and phthisis is thus in the first place more 
frequently an inflammatory than a tuberculous disease. 

Although it must now be admitted that chronic pneumonia, 
terminating in caseation, is the most frequent and important 
element in the production of pulmonary phthisis, and that tu- 
bercle, when it occurs, is usually a secondary growth, — it is 
probable that phthisis is by no means infrequently primarily tu- 
bercular^ the pneumonic consolidation being secondary to the 
tubercular growth. As, however, all cases of phthisis are char- 
acterized by consolidation, which terminates in caseation and 
disintegration, the ultimate condition of the lung is much the 
same whether the disease be primarily pneumonic or tubercular 
in its nature. 

The tubercle originates either in the perivascular sheaths, in 
the adenoid tissue in the neighborhood of the small bronchi, in 
the alveolar walls, or in the bronchial mucous membrane. When 
primary, it is most frequent in the last-named situation. 

As the most important element in the production of pulmon- 
ary phthisis is chronic pneumonia, the further consideration of 
this disease will be postponed until the pneumonic process has 
been described. (See " Chronic Catarrhal Pneumonia.") 
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CHAPTER XXI. 

THE PAPILLOMATA. 



The rapillomata are new formatione reeembliag in structure 
ordiuary papillte, and like these they grow from cutaneous, 
mucous, or serous surfaces. 

Structubb. — They consist of a basis of connective tissue, sup- 
l>orting bloodvessels, which terminate in a capillary network or 




FapilK 



in a single capillary loop, the whole being enveloped in a cover- 
ing of epithelium. {Fig. 35.) The epithelial covering varies in 
character in different growths. In those of the skin, it ie like 
that met with in this situation, hard and stratified, and is usually 
very abundant, forming a dense firm covering. In those origi- 
nating from mucous surfaces, the epithelium forms a thinner in- 
vestment, and 18 of a much softer consistence ; whilst in those 
growing from serous membranes it often constitutes only a 
single layer. 
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The growth may be simple — consisting merely of enlarged 
papillae, as in a common wart— or it may be more complex, the 
papillse being very numerous, and giving off secondary and 
tertiary offsets. If the investing epithelium is very abundant, 
it may so inclose the whole mass as to give to it a more or less 
regular outline. More commonly, however, this is not the case, 
and the epithelium not being sufficient to fill up the spaces be- 
tween the papillae, the growth presents a branched, villous, or 
cauliflower appearance. The bloodvessels are often very numer- 
ous, and are sometimes dilated and tortuous. 

Development. — The papillomata always originate from the 
skin, from mucous, or from serous, membranes. They most fre- 
quently grow from pre-existing papillae; sometimes, however, 
they occur where no papillae exist, springing directly from the 
subepithelial connective tissue ; — this is the case in the stomach 
and larynx. Their growth is usually slow. The individual tu- 
mors rarely attain a very large size, the larger forms being for 
the most part constituted of several smaller growths. 

Secondary Changes. — Of these, ulceration and hemorrhage 
are the most frequent. They occur especially in those growths 
which originate from mucous surfaces. The hemorrhage is often 
very abundant, and may even endanger life. This is not unfre- 
quently the case in the papillary growths of the bladder and 
intestine. 

Varieties. — The varieties of papillary tumors depend prin- 
cipally upon their seat. Those growing from the skin are warts 
and horny growths. These are firm, have a dense epithelial 
covering, and are less prone to ulceration and hemorrhage than 
those growing upon other parts. Larger and more vascular 
forms may, however, occur on cutaneous surfaces ; such are the 
condylomata and venereal warts met with around the anus and 
upon the external male and female genital organs. 

The papillomata of mucous membranes are softer and more 
vascular than the preceding, they have a less dense epithelial 
covering, and are more prone to ulceration and hemorrhage. 
Many of them come within the category of mucous polypi. 
They are met with on the tongue, in the larynx and nose, on 
the gastro-intestinal mucous membrane, on the cervix uteri, and 
in the bladder. In the bladder and intestine they are often 
exceedingly vascular, and give rise to profuse hemorrhage. 
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Here they are not unfrequently confounded with villous epithe- 
lial cancer. 

Papillomata of serous membranes never form distinct tumors. 
They are met with as small outgrowths from the synovial mem- 
brane in chronic diseases of joints. 

Clinical Characters. — Clinically, the papillomata are inno- 
cent growths. They may, however, prove fatal from continuous 
ulceration and hemorrhage : this is especially the case, as already 
mentioned, in papilloma of the bladder and intestine. In these 
situations they are easily mistaken for villous cancer; the symp- 
toms of both are very similar, and it is often only after death 
that they can be distinguished. In the papillomata the epithe- 
lium is homologous^ being situated only vpon the surface of the 
papillae, and in no case growing within their connective tissue 
basis. In the cancers, on the other hand, it is heterologous^ and 
is met with in the basis of the tumor and in the subjacent con- 
nective tissue. (See " Epithelioma.") 
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CHAPTER XXII. 

THE ADENOMATA. 



The Adenomata, or, as they are more eommonly called, ^fon- 
dular tumors, are new forniations of gland-tiasue. 

Strdcture.— In structure the adenomata resemble the race- 
mose or tubular glands. They consist of numerous small sac- 
cules or tuhes filled with squamous or cylindrical epithelial cells. 
These are grouped together, being merely separated by a small, 
though varying, amount of connective tissue, in which are con- 
tained the bloodvessels. (Fig. 36.) 




^ AaonomaortheSUmiiu. ■ SOD. (lUndfleiKb.) 

Development. — The adenomata always originate from pre- 
existing gland-structures, of which they are eimply local hyper- 
plasias. Their growth, which is usually slow, takes place by 
the development of diverticula from the saccules or tubulee of 
the gland, and by a proliferation of the inclosed epithelium. 
The .new growth may remain in intimate relation with the 
adjacent gland, or it may ultimately become separated from it 
by a fibrous capsule. 

Secondary Changes.— The most frequent of these is fatty de- 
generation of the epithelium, which may give rise to the forma- 
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tion of small caseous masses in the growth. Dilatation of the 
saccules and tubules so as to form cysts, and mucoid softening, 
are also common. 

Varieties. — One of the seats of adenoma is the mammary 
gland. Here two varieties must be distinguished — one, in which 
there is a general hyperplasia of the whole gland ; the other, in 
which the process is limited to a single, or to a small group of 
lobules. The former constitutes hypertrophy of the mamma, 
the latter is the chronic mammary or adenoid tumor. Adenoma 
of the mamma is comparatively rare. Many growths in this 
situation, described as adenomata, are sarcomatous tumors, in 
which are contaiiaed the acini of the gland. The distinction 
between true adenoma and such sarcomatous growths is often 
exceedingly difficult. The adenomata are either superficial 
or deeply seated in the gland from which they originate, and 
from which they are usually separated by a loose fibrous capsule. 
They are commonly round or oval in shape, lobular, and of a 
hard elastic consistence. On section they present a lobulated 
appearance, their racemose structure being often visible to the 
naked eye. 

The glandular structures of mucous membrane are also very 
common seats of adenoid growths. In the nose, the pharynx, 
the stomach, the intestines, the vagina and uterus, these growths 
are frequently met with. In course of time they usually gradu- 
ally project above the surface of the membrane, so as to form a 
polypus, and thus constitute the most common form of mucous 
polypi. In consistence they are soft and somewhat gelatinous, 
and often present a semi-translucent appearance. Their surface 
resembles in color the surrounding mucous membrane. The 
formation in them of cysts, by the dilatation of their tubules, is 
exceedingly frequent ; the cysts usually contain a soft mucoid 
substance. 

The other seats of adenomata are the sebaceous glands, the 
pineal gland, and the ovaries. 

Clinical Characters. — Clinically, the adenomata are for the 
most part perfectly innocent ; they are, however, very liable to 
be confounded with growths possessing malignant properties. 
A tumor, also, which is primarily a simple adenoma, may sub- 
sequently become cancerous. The anatomical distinction between 
cancer of a gland in its earliest stages, and a simple glandular 
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tumor is often exceedingly difficult, especially in the mamma. 
In cancer the growth commences by a proliferation of the epi- 
thelium within the ducts of the gland ; and as the epithelium 
only subsequently becomes heteroplastic, the determination of 
the nature of the tumor in this stage, is necessarily attended 
with considerable difficulty. In sarcomatous tumors, again, 
originating in the connective tissue of a gland, the ducts of the 
gland filled with epithelium, are often seen imbedded in the new 
growth, and thus the appearance of adenoma may be closely 
simulated. 
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CHAPTER XXIIL 



THE CARCINOMATA. 



The Carcinoraata, or Cancers, are new formations consisting 
of cells of an epithelial type, without any intercellular substance, 
grouped together irregularly within the alveoli of a fibrous 
stroma. 

The term ''cancer'^ has been so commonly applied indefinitely 
to any growth possessing malignant properties, that ^^cancerous^^ 
and ^'malignant" have come to be regarded by many as synony- 
mous terms. It is important, however, clearly to distinguish 
between them. A cancer is a growth possessing the above- 
named definite structure; a malignant growth, on the other 
hand, is one which, independently of its structure, is infectious. 
(See " Malignancy.") " Cancerous," is an anatomical term ; " Mar 
lignant," is a clinical one. 

The Cancers include the four following varieties: Scirrhus^ 
Encephaloidy Epitheliomxi^ and Colloid. These, although all pos- 
sessing the same general characters, present certain structural 
and clinical difterences which serve to distinguish them. It will 
be well, in the first place, to describe the characters common to 
the whole class, and subsequently those which are peculiar to 
the individual members. 

Structure. — In structure, the Cancers so far resemble one 
another, that they all consist of cells of an epithelial type, with- 
out any intercellular substance, grouped together irregularly 
within the alveoli of a fibrous stroma. 

The cdls are characterized by their large size, by the diversity 
of their forms, and by the magnitude and prominence of their 
nuclei and nucleoli. (Fig. 37.) In size they vary from gj^ to 
li^ji ^^ ^^ ^"^^^ ^^ diameter; the majority being about five times 
as large as a red blood-corpuscle. They are round, oval, fusi- 
form, caudate, polygonal— exhibiting, in short, every diversity 
of outline. These variations in form are principally owing to 
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the mutual pressure to which in their growth they are sub- 
jected. The nuclei, which are large and 
^"'' ^'' prominent, are round or oval in Bhape,and 

^v^WS^ contain one or more bright nucleoli. The 

^feot^^ TO^ nuclei are, perhaps, most frequently single; 

>^ ^^^' two, however, are frequently met with, 
^H ^Sl 9W IB ^^^ '" ^■^^ softer and more i-apidly grow- 

ing cancers they may be much more 
nimieroiis. The cells rapidly undergo re- 
'^'"'M^m?'"'^^'''^"" trogressive changes, hence they usually 
contain molecular fat. They are, many of 
them, exceedingly destructible, so that often more free nuclei 
than cells are visible. Cells precisely similar to these are met 
with in other morbid growths, and even in the normal tissues. 
There is thus no specific " cancer-cell." It is the general charac- 
ter of the cells, together with their mode of distribution in the 
meshes of a fibrous stroma, that determines the nature of the 
growth to which they belong. 

The stroma varies considerably in amount, being much more 
abundant in some varieties of cancer than in others. It consists 
of a fibrillated tissue arranged so as to form alveoli of various 
forms and sizes, within which the cells are grouped (Fig. 38). 
These alveoli communicate with one another so as to form a 
continuous cavernous 8y8t«m. The 
characters of the stroma vary with 
the rapidity of its growth ; if this is 
rapid, it will contain numerous round 
and spindle-shaped cells ; if, on the 
other hand, it is slow or has altogether 
ceased, the tissue will contain but few 
cells, and will be dense and fibrous in 
character. This is the condition in 
which it is most commonly met with. 
scTomafmmaScinhuaof (he WitMii the stroma arc Contained 

the bloodvessels. These are often very 
numerous, and form a close network. They are always limited 
to the stroma, and in no case do they encroach upon the alveoli. 
This distribution of the bloodvessels is important as distinguish- 
ing the cancers from the sarcomata ; in the latter the vessels are 
not supported by a stroma, but ramify amongst the cells of the 
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growth, hence the facility with which these tumors become 
generally disseminated. 

In addition to the bloodvessels, the cancers also possess lym- 
phatics. These accompany the bloodvessels, and, as has been 
shown by MM. Cornil and Ranvier, communicate with the 
alveoli ; hence the great tendency of cancer to infect the lym- 
phatic glands. 

Development. — The question of the genesis of cancer, involves 
that of the genesis of epithelium generally. It is maintained 
by many histologists that epithelium can only originate from* 
epithelium, and that the strata of cells set aside in the embryo 
for the production of the epithelial tissues, is the source from 
which all epithelium is subsequently derived. Others admit 
that epithelium may also originate from connective tissue. A 
like difference of opinion exists as to the source of the epithe- 
lial cells in cancer. By many— as Waldeyer, Thiersch, and Bill- 
roth — they are regarded as originating only from pre-existing 
epithelium. Others— amongst whom are Virchow, Liicke, Rind- 
fleisch, and Klebs — maintain that they may also be derived from 
the cells of connective tissue (or from migrated white blood- 
corpuscles). 

The difficulty of determining the genesis of cancer, is partly 
owing to the fact that it so frequently originates in structures 
where epithelium is normally abiindant, as in the mamma, skin, 
and alimentary canal ; and that this normal epithelium is always, 
from the earliest stage of the growth, the seat of active pro- 
liferation. In cancer of the mamma, for example, the first 
change usually observable is a large accumulation of epithe- 
lium within the ducts of the gland, a condition similar to that 
already described as occurring in the development of an ordi- 
nary glandular tumor. (See "Adenoma.") Soon, however, the 
epithelium is found outside the ducts, amongst the intei^ and 
periglandular connective tissue, which is also in a state of active 
proliferation, and is infiltrated with small round cells. The 
outline of the ducts ultimately becomes completely annihilated, 
and the epithelial cells are seen in alveoli, formed of a fibroid 
tissue. The question arises as to whether the epithelial cells, 
which constitute the ultimate cancerous growth, originated 
from those normally existing within the ducts of the gland, 
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which in the process of development have extended beyond the 
ducts into the surrounding tissue ; or whether they originated in 
the connective tissue — the proliferation of the glandular epithe- 
lium being merely a secondary process, and resulting from the 
irritation of the interglandular growth. 

In those cases in which cancer occurs primarily in situations 
where no epithelium normally exists, as in the medulla of bone, 
and in lymphatic glands, it is difficult to maintain an epithelial 
origin. It must be admitted, however, that the tendency which 
is exhibited by the cells of cancerous growths to maintain the 
type of the epithelial structures in the vicinity of which they 
grow, is greatly in favor of the view that they are derived from 
the epithelium. In cancers situated near the cutaneous sur- 
faces, for example, the cells are usually of the squamous type, 
whereas in those growing in connection with the glands of 
mucous membranes, they more commonly resemble the epithe- 
lium of the gland. It must be borne in mind, also, that the 
characters of young epithelium are by no means well defined. 
It is impossible to draw a line of demarcation between young 
epithelial cells, and the small round cells which are so numerous 
in the growing stroma of the cancer. It would appear to be 
quite in accordance with our present state of knowledge to 
admit the probability of two different modes of origin of the 
epithelial cells in cancer — one from epithelium, and the other 
from connective tissue ; in the former case the cells being more 
strictly epithelial, such as are met with in epithelioma; in the 
latter, the epithelial characters being less marked, as in many 
forms of encephaloid and scirrhus. / 

The stroma is partly a new growth, and partly the pre-existing 
connective tissue of the part in which the cancer originates. It 
is probably in the main a new formation, and the pathology of 
its development will vary with that of the origin of the epithe- 
lial elements of the cancer. If the latter originate from epithe- 
lium, the stroma may be regarded as the result of the irritation 
of the connective tissue by the infiltrating epithelial cells. If, 
on the other hand, the cellular elements originate in connective 
tissue, the stroma must be regarded as a portion of the product 
of the connective tissue hyperplasia. 

The cancers in their growth very rarely become encapsuled, 
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but gradually invade the surrounding structures. This process 
of invasion is very characteristic, and is more marked in cancer 
than in any of the malignant growths. The epithelial elements 
are seen infiltrating the tissues for some distance around the 
confines of the tumor, so that there is no line of demarcation 
between it and the normal structures. 

Secondary Changes. — The most important of these is fatty 
degeneration. This always occurs to a greater or less extent in 
all the varieties of cancer. The more rapid the growth, the 
earlier does this retrogressive change take place, and the greater 
is its extent; hence it is usually most marked in eucephaloid. 
It produces softening of the growth, which is often reduced to 
a pulpy cream-like consistence. Caseation, pigmentation, mucoid 
and colloid degeneration may also occur. Calcification is very 
rarely met with. 

Varieties. — The term "cancer" was so vaguely applied by 
the older pathologists — nearly all malignant formations being 
included under this head — that considerable confusion has re- 
sulted in the classification of cancerous growths. Peculiarities 
in structure and appearance have given rise to special names, 
hence the terms — " osteoid" " chondroid^" " cystic^" " villous^" and 
^^ fungoid" caricer. A cancer containing large quantities of pig- 
ment was described as a distinct variety, under the name of 
melanotic cancer. This pigmentation is most common in eu- 
cephaloid. 

The most convenient classification, and that which is now 
generally adopted, divides the cancers into four groups : scir- 
rkous^ fibrous^ or chronic cancer; encephaloid^ medullary^ or acute 
cancer ; epithelioma^ or cancroid ; and colloid or gelatiniform can- 
cer. This division is based principally upon the relative propor- 
tion of the stroma, and upon the type of the epithelial elements. 

scirrhous cancer. 

Scirrhous^ fibrous^ or chronic cancer is characterized by the 
large amount of its stroma and by the chronicity of its growth. 
The slowness in the development of scirrhus probably accounts 
in great measure for the peculiarities in its structure and phys- 
ical characters. 
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The epithelial growth, although at first it may be luxuriant, 
__ quickly aubsidea. The elements 

soon atrophy and undergo retro- 
gressive changes. They are most 
abundant in the external portions 
of the tumor, where growth is tak- 
ing place ; in the central portions 

Soirrhud of the Mummm. SbowinidhB thcV may be almost entirely want- 
development oflheKpUhelial Cell. «kh in , _. 
tbo alveoli of the Stroma. > 300. (Rtnd- Hlg, {i* Ig. 39.) 

This degeneration of the epithe- 
lial elements is probably owing to the excessive growth of the 
stroma, and to the subsequent induration and contraction which 
it undergoes. It quickly assumes the characters of cicatricial 
tissue, and becomes hard and indurated. Tliis causes obstruction 
and obliteration of the bloodvessels which it contains, and it is 
probably to this interference with the vascular supply that the 
arrest in the development of the cancer is owing. The whole of 
the central portions of the growth may thus ultimately consist 
simply of dense fibrous tissue, the circumference being the only 
part where the epithelial structure is visible. (Fig. 40.) The 
amount of atrophy and contraction varies considerably in dift'er- 
ent cases. 

The physical characters of scirrhas are in the same way due 
to the abundance of its stroma. 
The growth is firm and hard, and 

^ "" it is often depressed in the centre, 

_"*-^ *-• owing to the contraction of the ciea- 

_^^^^ "-~j I tricial tissue: this is very character- 

^^. istic of Bcirrhus of the breast, where 

~ it causes puckering of the super- 

cicatricuniMueinthi-oiderpoiioinof laceut sttuctures. Od sectiou the 

thegowth <M0 (Klndao&ch ) •" , ,-■.■.. 

tumor presents a white glistening 
surface, intersected with fibrous bands. The external are less 
firm than the central portions of the growth, and yield on scrap- 
ing a juice which is rich in cells, nuclei, and granules. 

Scirrhus is most commonly met with in the female breast, and 
in the alimentary canal — especially in the pylorus, oesophagus, 
and rectum. It also occurs in the skin. 
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ENCEPHALOID CANCER. 



Encephaloid^ medvllary^ or acute cancer, is closely allied to the 
preceding, from which it differs principally in the great rapidity 
of its growth, the small amount of its stroma, and the conse- 
quent softness of its consistence. Encephaloid and scirrhus 
cannot be regarded as constituting distinct varieties of cancer. 
There are all intermediate stages between them, and the differ- 
ences in the rapidity of their growth, and consequently in their 
structure and physical characters, constitute their only distinc- 
tive features. 

The epithelial growth in encephaloid is rapid and abundant, 
and the cells quickly undergo fatty degeneration, so that often 
more free nuclei than cells are visible. The proportion of stroma 
is very small, and owing to the rapidity of its growth, it is 
much less fibrous than that of scirrhus, and does not undergo 
a similar cicatricial contraction. The bloodvessels are very 
abundant, and the tissue supporting them being soft and non- 
resistant, hemorrhage readily takes place. 

Encephaloid cancer is of a soft brain-like consistence, \\i% central 
portions, where fatty degeneration is most advanced, often 
being completely diffluent. The tumor is often more or less 
lobulated. On section, it presents a white pulpy mass, much 
resembling brain-substance, which is often irregularly stained 
with extravasated blood. 

Encephaloid is most frequently met with in internal organs, 
as a second^ary growth. It also occurs primarily, in the articular 
ends of bones, in the eye, in the testis, and in other parts. 
Many growths formerly described as encephaloid cancer, are 
soft Sarcomata. (See " Round-celled Sarcoma.") 

EPITHELIOMA. 

Epithelioma^ cancroid^ or epithelial cancer^ must be regarded as 
constituting a much more distinct variety of cancer than either 
of the preceding. It differs from these in always growing in 
connection with cutaneous or mucous surfaces, and in its epi- 
thelial elements closely resembling the squamous variety of 
epithelium. 

The cells of epithelioma are in the main indistinguishable 
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Fig. 41. 




from those met with on the cutaneous surfaces, and on the 
mucous membrane of the mouth. They vary in size from ^J^j 
to y^^^^ of an inch in diameter, the average being 77^^. They 
contain usually a single nucleus ; frequently, however, the nuclei 
are multiple. (Fig. 41.) They are often considerably flattened 

and distorted in shape, owing to the 
pressure to which in their growth they 
are subjected. The arrangement of 
these cells is peculiar: the majority of 
them are situated in irregular tubular- 
shaped lobules; others are less reg- 
ularly grouped in masses of various 
sizes amongst the meshes of the'stroma. 
As the cells increase in number they 
become arranged concentrically in 
Cells from an Epithelioma of the Lfp. groups, SO as to form globular massos. 

In these masses, as the epithelium mul- 
tiplies, the peripheral layers of cells become flattened by pressure 
against the surrounding structures, whilst those in the centre 
remain more or less spherical in shape, like those of the deeper 
layers of the epidermis. These are the concentric globes^ or epi- 
thelial 7iest8j which are so characteristic of .epithelioma. (Fig. 42.) 
They are met with not only in the tubular lobules, but also in 
other parts of the stroma. The cells may be so closely packed 
as ultimately to become hard and dry like those of the nails and 
hair, and the globes are then of a brownish-yellow color, and of 
a fi.rm consistence. These globes are often large enough to be 
readily visible to the naked eye, and owing to the arrangement 
of the epidermic scales, they usually present a fibrous appear- 
ance. 

The stroma presents every variation between rapidly growing 
embryonic and dense fibrous tissue. It may be very abundant, 
or almost entirely wanting. As in the other forms of cancer, 
it supports the bloodvessels. 

With regard to the development of epithelioma, there can be 
no doubt that its epithelial elements are derived from the epi- 
thelium of the skin or mucous membranes, or from that of the 
glands which are situated in these tissues. The growth com- 
mences by a proliferation of this epithelium, which as it in- 
creases becomes heterologous, extending beyond the normal limits 
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into the subjacent coDnective tiesue, and even into muscle, bone, 
and other atructuree. 

Epithelioma usually presents itself, in the first place, either 
as a small foul ulcer with indurated edges, or as a subcutaneous 
induration or nodule, which subsequently ulcerates. The sur- 
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face of the ulcer is frequently papillated and villous, owing to 
the irregular growth of the corium. The tumor itself is firm 
in consistence, often more or less friable, and on section presents 
a grayish-white granular surface, intersected with lines of fibrous 
tissue. The cut surface yields on pressure a small quantity of 
turbid fluid, and in most cases also a peculiar, thick, crumbling, 
curdy material can be expressed, which comes out in a worm- 
like shape, like the sebaceousmatter from the glands of the skin. 
This latter is very characteristic; it is composed of epithelial 
scales, and on being mixed with water it does not diffuse itself 
like the juice of other cancers, but separates into minute visible 
particles. If it is very abundant, the cancer is soft and friable, 
and the material can be seen in the cut surface as small, scat- 
tered opaque dots. 

Epithelioma has its primary seat in the immediate vicinity of 
the cutaneous or raucous surfaces; and it appears in many cases 
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to owe its origin to some external source of irritation. It is 
most frequently met with in the lower lip at the junction of 
the skin and mucous membrane, on the tongue, prepuce, scrotum 
("chimney-sweeps' cancer") labia, eyelids, cheeks, and in the 
uterus and bladder. As it extends it may involve any tissue — 
lymphatic glands, muscle, bone, and tendon may be alike im- 
plicated. It very rarely occurs in internal organs. 

Epithelial cancers growing from mucous membranes which 
possess a cylindrical epithelium, differ somewhat from the pre- 
ceding. They usually originate in the glandular structures of 
the membrane, and their epithelial elements resemble those of 
the gland, and are not squamous in character. There is rarely 
a formation of concentric globes, and the growths are of a soft, 
and often gelatinous consistence. The distinction between these 
and simple adenomata is often exceedingly difficult. 

COLLOID CANCER. 

The growths described under the name of colloid^ alveolar^ or 
gelatiniform cancer, although often regarded as constituting a 
distinct variety of cancer, are probably simply one of the pre- 
ceding forms which have undergone a mucoid or colloid change. 
The frequency with which non-cancerous growths which have 
undergone these forms of degeneration have been confounded 
with colloid cancer has already been alluded to. (See " Colloid 
Degeneration.") 

The alveolar structure in colloid cancers is very marked : the 
alveoli are large, distinct, and more or less spherical in shape. 
Within them is contained the gelatinous or colloid material, 
wjiich is a glistening, translucent, colorless, or yellowish sub- 
stance, of the consistence of thin mucilage or size-gelatin. In 
the main, it is perfectly structureless ; within it, however, are 
imbedded a varying number of epithelioid cells, which also con- 
tain the same gelatinous substance. These cells present a pecu- 
liar appearance : they are large and spherical in shape, and are 
distended with drops of the same gelatinous material as that in 
which they are imbedded. (Fig. 43.) Many of them display a 
lamellar surface, their boundary consisting of concentric lines. 
It would appear that the mucoid change commences in the cells, 
which become gradually destroyed in the process. 
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Colloid cancer is most frequently met with in the stomach, in 
the intestine, and in the peritoneum. 




Colloid Ca aver, i300. (R[DdaeiBch.) 

Clinical Characters of the Cancers. — The cancers all pos- 
sess, in the highest degree, malignant properties. They extend 
locally, invading indiscriminately the tissues in which they grow, 
and reproduce themselves in the lymphatic glands and in inter- 
nal organs. In the process of dissemination, however, they pre- 
sent some peculiarities which distinguish them from growths, 
with which they are closely allied, and which are equally malig- 
nant — viz., the sarcomata. 

The cancers are characterized by their great tendency to local 
extension by the invasion of adjacent structures, and by the 
facility with which they cause similar growths in the neighbor- 
ing lymphatic glands. The implication of the lymphatics is 
much more marked than in the sarcomata, and this is probably 
owing to the communication of these vessels with the alveolar 
spaces of the cancerous growth. The general dissemination in 
internal organs, on the other hand, is effected much less readily 
in cancer than in sarcoma, and the course of the former is there- 
fore often more protracted than that of the latter. This differ- 
ence is explained by the difference in the distriliution of their 
bloodvessels ; in cancer, these are contained in the stroma, and 
do not come into contact with the cells of the growth, whereas, 
in the sarcomata, they ramify amongst the cells, and their walls 
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being composed of thin, embryonic tissue, like that of the growth 
which they supply, infection through the medium of the blood 
is rapidly and readily effected. In cancer, the lymph being the 
chief medium of infection, the reproduction of the growths in 
internal organs is often considerably delayed. The progress of 
the disease becomes arrested by the lymphatic glands, and its 
further dissemination can usually only be effected after these 
have become very generally and extensively involved. 

With regard to the difterence in the clinical characters of the 
several varieties of cancer — epithelioma is the least malignant. 
It extends locally, and aftects the neighboring lymphatics, but 
rarely reproduces itself in internal organs. This is possibly 
partly owing to the size and character of its epithelial elements. 

Scirrhus and encephaloid, which anatomically are so closely 
allied, differ considerably in the degree of their malignancy. 
The dissemination of the latter takes place much more readily 
than that of the former, owing to the greater rapidity of its 
growth, its greater vascularity, and the greater activity of its 
epithelial elements. Both scirrhus and encephaloid reproduce 
themselves in the lymphatic glands, and in internal organs. 

Colloid closely resembles encephaloid in the rapidity of its 
development, and in the degree of its malignancy. 

In all the varieties of cancer there is a tendency for the sec- 
ondary growth to repeat the characters of the primary one. 
This is most marked in encephaloid, epithelioma, and colloid. 
These, in reproducing themselves, almost invariably maintain 
their primary characters. In scirrhus, however, the secondary 
growths in internal organs usually differ from the primary one. 
They are soft and vascular, and possess all the characters of 
encephaloid. A tendency to the formation of pigment (melan- 
osis) in the primary cancer, is in the same way exhibited by the 
secondary growths. In some cases, however, this tendency to 
repeat the characters of the primary growth is less marked, and 
the different varieties of cancer may be found replacing one 
another. 
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THE MYOMATA, NEUROMATA, AND ANGIOMATA. 

MYOMATA. 

The Myoraata are tumors consisting of muscular tissue. A 
new formation of muscle has been already described as being 
frequently associated with the ordinary process of hj^^pertrophy, 
both of striated and of non-striated muscle — a simple hyperplasia 
of the elements of the muscle accompanying the increase in their 
size. (See " Hypertrophy.") 

Structure. — The myomata consists either of striated or of 
non-striated muscle. The former are exceedingly rare, only two 
or three examples having been recorded, and these were con- 
genital. 

The myomata of non-striated muscle, consist — like the physi- 
ological tissue — of elongated, spindle-shaped cells, more or less 
isolated, or grouped into fasciculi of various sizes, with a vary- 
ing quantity of connective tissue. The connective tissue is often 
exceedingly abundant, so much so, that these growths in the 
uterus — where they most frequently occur — are usually known 
B,&Jibroid tumors. It is often necessary to macerate the tissue in 
dilute nitric acid, in order to display the muscular elements, 
which by this means become isolated. The muscular fasciculi 
either present a regular arrangement, or pass in different direc- 
tions through the tumor. The bloodvessels are distributed in 
the connective tissue. 

Development. — The myomata probably always originate from 
muscle, they are therefore homologous growths. In their growth 
they may become distinctly circumscribed tumors, but more 
commonly, they remain as ill-defined, irregular masses in the 
midst of the muscular tissue in which they grow. They not in- 
frequently become pedunculated and form polypi, especially in 
the uterus. 
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Secondary Changes. — Of these, the most frequent is calcifica- 
tion ; hemorrhage, mucoid softening, and the formation of cysts, 
are also occasionally met with. 

The uterus is by far the most frequent seat of the myomata, 
and they constitute here a variety of the so-called ^iro/rf tumors . 
of the uterus. Many of these uterine fibroid tumors consist 
almost entirely of connective tissue, and to such the application 
of the term *'\fibroid " would appear to be correct. In others, how- 
ever, the muscular elements form so large a proportion of the 
tumor that it is more properly regarded as a muscular growth. 
They form either distinctly circumscribed tumors, or irregular, 
ill-defined masses in the uterine walls. Sometimes they project in 
the form of polypi into the uterine or abdominal cavities. My- 
omata may also occur in the prostate gland, in the oesophagus, 
and in the stomach and intestines. In the latter situations they 
often become pedunculated. 

Clinical Characters. — Clinically, the myomata are perfectly 
innocent. 

NEUROMATA. 

The neuromata are tumors consisting almost entirely of nerve- 
tissue. The term " neuroma " has been applied to many growths 
found in connection with nerves : fibrous and gummy tumors 
growing within the nerve-sheath, and many myomata, have been 
included under this head. True neuroma, however, is very 
rarely met with, and is amongst the least frequent of all the'new 
formations. 

Structure.' — ^Nerve-tissue presents itself in two forms: the 
gray or medulliary tissue, which consists principally of nerve- 
cells, and the white tissue, which consists of the tubular nerve- 
fibres. New formations of medullary tissue have been described 
by Virchow in the nervous centres, as local or general hyper- 
plasias of the gray matter, but they are so exceedingly rare that 
a further description of them will be unnecessary. It is as a new 
growth of nerve-fibres that the neuromata are most frequently 
met with. They resemble in structure the cerebro-spinal nerves, 
consisting of tubular fibres with a varying quantity of intertu- 
bular connective tissue, and in some cases a few gray gelatinous 
fibres. 

Development. — The neuromata always originate from pre-ex- 
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isting nerve-tissue, — either from the cranial or from the spinal 
nerves. Their growth is slow, they rarely attain a large size, 
but usually exist as small, single nodules. 

The most frequent seat of these growths is the extremities of 
divided nerves, where they are sometimes found after amputa- 
tions. They exist, in this situation, as spherical or elongated 
enlargements of the divided extremity of the nerve ; and they 
are usually intimately connected with the cicatricial tissue of 
the stump, from which they can only with difficulty be isolated. 
They may also occur in the course of the nerves in any situation, 
either as single or multiple nodules. 

Clinical Characters. — Clinically, the neuromata are for the 
most part perfectly innocent tumors. They sometimes, however, 
recur locally after removal. They always cause considerable 
pain. 

ANGIOMATA. 

The angiomata, or vascular tumors, are tumors consisting of 
bloodvessels, held together by a small amount of connective tissue. 
They include the various forms of nsevi, the erectile tumors, and 
aneurism by anastomosis. They may be divided into two classes, 
the simple angiomata, in which the new vessels resemble nor- 
mal arteries, veins, or capillaries ; and the cavernous angiomata, 
in which the blood circulates in a cavernous structure similar to 
that of the corpus cavernosum penis. 

Simple Angiomata. — These include the various forms of nsevi, 
and telangiectasis. They consist of tortuous and dilated blood- 
vessels, held together by a small quantity of connective and adi- 
pose tissue. The vessels are most of them of new formation ; 
some, however, may be the original vessels of the part which 
have become considerably enlarged. They most commonly par- 
take of the nature of capillaries, but in other cases the arterial 
or venous characters predominate. These growths are usually 
small, superficial, slightly elevated masses ; although they som^ 
times form larger tumors. Their color is red, violet, or purple, 
according to the character of the blood which they contain. 
The former is much the most frequent. 

Cavernous Angiomata. — These include the venous vascular 
tumors, erectile tumors, and aneurism by anastomosis. They 
consist of an erectile cavernous tissue, closely resembling that 
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of the corpus cavernosum penis. The growth is made up of 
irregular fibrous alveoli, which communicate freely with one 
another, and are lined with an epithelium similar to that of the 
veins. These spaces are distended with blood, usually venous, 
w^hich is supplied to them by numerous tortuous vessels, and 
circulates in them with varying degrees of rapidity. These 
growths are commonly of a bluish color. They may be diftuse, 
or form distinctly circumscribed tumors. They often exhibit 
distinct pulsation. Their favorite seat is the skin and subcu- 
taneous tissue. They jnay also occur in the orbit, in muscle, 
and in the liver, spleen, and kidneys. 
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CYSTS. 

In addition to the new growths already described, there is a 
large class of formations, many of which cannot be regarded as 
" tumors " in the strict application of this term. These are the 
cysts or cystic tumors. 

A cyst is a cavity containing liquid or pultaceous material, 
which is separated from the surrounding structures by a more 
or less distinct capsule. It may be a new formation, or a pre- 
existing structure which has become distended by its own secre- 
tion, or by extravasation into it. The former only comes within 
the category of new growths, although, for the sake of conveni- 
ence, it will be advisable to consider them both under one head. 

There are thus two principal modes by which cysts originate ; 
one, the most frequent, by the gradual accumulation of sub- 
stances within the cavities of pre-existing structures, which are, 
for the most part, products of their own formation, being in 
some cases a secretion, and in others a cell-growth ; the other, 
by the independent formation of a cyst in the tissues. 

The accumulation of secretions and of other products within pre- 
existing cavities^ may be effected in the three following ways : 

Ist. By the retention of the normal secretion, owing to the 
closure of the excretory ducts, as in sebaceous glands. 

2d. By excessive secretion ; the cavity being unprovided with 
an excretory duct, as in bursse. 

8d. By the extravasation of blood into the cavity, as in hsema- 
tocele. 

The independent formation of a cyst may take place — 

Ist. By the softening and liquefaction of the tissues in some 
particular part, owing to mucoid or fatty changes. The tissues 
around the softened matters become condensed, and ultimately 
form a kind of cyst-wall. 

2d. By the enlargement and fusion of the spaces in connective 
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tissue, and the accumulation of fluids within them. The sur- 
rouncjing tissue becomes condensed and forms a cyst-wall ; and 
this may, in some cases, become lined with secreting cells. 

3d. By the formation of a cyst-wall around foreign bodies, 
parasites, or extravasated blood. 

Structure. — The wall of the cyst will vary in its nature 
according as it is a pre-existing or a newly-formed tissue. In 
the former case it will possess an epithelial lining, which will 
present the same characters as that of the gland, serous mem- 
brane, or other structure, from which the cyst originated. If 
the cyst is a new growth it rarely possesses an epithelial lining, 
but consists simply of a fibrous capsule. The cyst-wall is some- 
times firmly connected with the adjacent parts, so that it can 
only with difficulty be separated ; in other cases the union is 
much less intimate. Instead of being a distinct structure, it 
may simply be the surrounding tissue which has become dense 
and fibrous in character. 

The contents of cysts are very various, and may serve as a 
basis for their classification. In the retention-cysts they will 
vary with the nature of the normal secretion — serum, sebaceous 
matter, saliva, milk, seminal fluid, and other substances are 
thus found in these cysts, more or less altered in character from 
being retained in a closed cavity. In the exudation-cysts serum 
is the most frequent constituent, and in extravasation-cysts, 
blood. In those cysts which originate from the softening and 
breaking down of tissue, the contents are the products of retro- 
gressive tissue metamorphosis, and usually consist largely of 
mucin, fatty matters, and serum. 

Secondary Changes. — These may take place in the wall of 
the cyst, or in its contents. The cyst-wall itself may become 
the seat of new growths, and produce secondary cysts, villous, 
glandular, and other structures : this occurs in many compound 
ovarian cysts. It may also be the seat of an inflammatory pro- 
cess, terminating in suppuration and granulation, and by this 
means the cyst frequently becomes obliterated, its contents being 
either absorbed or discharged externally, and the cavity closing 
by granulation. Calcification and ossification of the wall may 
also occur. The contents of cysts undergo various changes, 
owing to their retention in a closed cavity. The secretions 
become altered in character, thickened and viscid. Epithelial 
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elements undergo fatty changes, and so give rise to cholesterin 
crystals. Calcification of the contents is also common. 

Cysts may be simple or compound, A simple cyst consists of 
a single loculus. A compound or multilocular cyst is one con- 
sisting of numerous loculi, which either communicate with one 
another or remain isolated. Another variety of compound cyst 
consists of a cyst with endogenous growths, the larger cyst 
having others growing from its walls. A compound cyst may 
become a simple one by the destruction of its walls. 

Cysts are frequently associated with other growths, hence the 
terms — " Cystic Sarcoma," "Cystic Cancer," &c. It is especially 
in those growths which originate in glandular structures, as in 
the mamma, testicle, and ovary, that this combination is met 
with. The cystic development may entirely obliterate the 
structure of the tumor in which it takes place, so that ulti- 
mately the latter is converted into a combination of cysts. In 
other cases large portions of the tumor grow into the cystic 
cavities. Considerable difficulty is thus not unfrequently caused 
in determining the nature of the original growth. 

Classification. — Cysts may be most conveniently classified, 
according to their mode of origin, thus : 

Classification of Cysts. 

L Cysts formed by the accumulation of substances within 
the cavities of pre-existing structures. 
A. Retention Cysts. — Cysts resulting from the retention 
of normal secretions. These include — 
a. Sebaceous Cysts. — These are formed by the retention 
of secretions in the sebaceous glands. Such are 
comedones and atheromatous tumors. 
/5. Mucous Cysts. — These are formed by the retention of 

secretions in the glands of mucous membranes. 
y. Cysts from retention of • secretions in other parts^ in- 
cluding, Ranula, from occlusion of the salivary 
ducts ; Encysted Hydrocele, from occlusion of the 
tubuli testis; cysts in the mammary gland, from 
obstruction of the lacteal ducts ; simple, and some 
compound cysts of the ovary, from dilatation of the 
Graafian follicles; and simple cysts of the liver and 
kidneys. 
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B. Exudation Cysts. — Cysts resulting from excessive se- 

cretion in cavities unprovided with an excretory 
duct. These include Bursse, Ganglia, Hydrocele, 
and many cysts in the broad ligament. 

C. Extravasation Cysts. — Cysts resulting from extrava- 

sation into closed cavities. These include Hsema- 
tocele, and some other forms of sanguineous cysts. 
II. Cysts of independent origin. 

A. Cysts from Softening of Tissues. — These are especially 

common in new formations, as in enchondroma, lipoma, 
sarcoma, &c. 

B. Cysts from Expansion and Fusion of Spaces in Con- 

nective Tissue. — These include — 
a. Bursce^ originating from irritation and exudation into 

the tissues. 
P. Serous cysts in the neck (often congenital). 
Y. Many compound ovarian cysts.^ 

C. Cysts formed around Foreign Bodies, Extravasated 

Blood, and Parasites. 

D. Congenital Cysts. — These include many Dermoid 

cysts. These appear often to be the remains of 
blighted ova. They contain fatty matters, hair, 
teeth, bones, &c. 

^ See Dr. Wilson Fox, on Cystic Tumors of the Ovary, " Med.-Chir. Soc. 
Trans.," vol. xlvii. 
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The morbid processes which have thus far been described, 
have been mainly characterized by some alteration in the normal 
nutrition of the histological elements ; either by a diminution 
in their nutritive activity, as in atrophy and the degenerations ; 
or by an increase, as in hypertrophy and the new formations. 
In the process of inflammation^ an alteration in nutrition also 
plays a prominent part, but changes in the bloodvessels and in 
the circulation are its essential and most important constitu- 
ents.^ 

Inflammation is the succession of changes which takes place 
in a tissue, as the result of some kind of injury, provided, that 
this injury be insuflicient immediately to destroy its vitality. 
With regard to the nature of the injury, it may consist in some 
direct irritation of the tissue, either by mechanical or chemical 
agents, or by substances conveyed to it by means of the blood- 
vessels or lymphatics ; or in an indirect irritation, as in some 
eases of inflammation of internal organs arising from exposure 
to cold. In all cases, however, some injurious stimulation of 
the tissue precedes the occurrence of the local changes which 
constitute the inflammatory process. 

The exact nature of these changes has, for the most part, been 
ascertained during the past fi.ve years, mainly owing to the 
experimental researches of Professors Cohnheim, Strieker, and 
Burdon-Sanderson. The method of investigation has consisted 
in the artificial production of inflammation in the lower animals, 
and the observation of the process as thus induced. The process 
comprises^ 

* With regard to the general pathology of Inflammation, the reader is espe« 
daily referred to the works qf Virchow, Cohnheim, Strieker, and Burdon-San- 
derson. The most able article by Professor Sanderson, in the fifth volume of 
Holmes's System of Surgery, contains an admirable exposition of what is known 
on the subject. 
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Ist. Changes in the bloodvessels and circulation. 

2d. Exudation of liquor sanguinis and migration of white Hood- 
corpuscles ; and 

3d. Alterations in the nutrition of the inflamed tissue. 

It will be well, in the first place, to consider each of these 
separately, in the order in which they occur, and subsequently 
to endeavor to point out how far a causal relation exists between 
them. 

L Changes in the Bloodvessels and Circulation. — Changes 
in the bloodvessels and circulation, resulting in increased vascu- 
larity, have ever been regarded as playing a most important part 
in inflammation, as upon them principally depend those signs of 
the process which are most obvious during life. The redness, 
heat, and swelling, which are so constantly met with in inflamed 
tissues, are in great measure due to the attendant hypersemia. 
The swelling, however, is in most cases dependent rather upon 
the effusion and cell-growth, than upon the overfulness of the 
bloodvessels. 

These changes in the bloodvessels and circulation are essential 
constituents of inflammation, both in vascular and in non-vascular 
tissues. In the latter, which comprise the cornea and cartilage,' 
they take place in the adjacent vessels from which these tissues 
derive their nutritive supply. The nature of these vascular 
changes has been studied by the artificial production of inflam- 
mation in transparent tissues, in which the circulation can be 
readily observed ; the web and mesentery of the frog, and the 
wing of the bat, being most convenient for this purpose. The 
phenomena, as observed in the mesentery of the frog, may be 
thus briefly described : 

The first effect of irritation of the mesentery — mere exposure 
to the air being sufficient for the purpose — is to cause dilatation 
of the arteries, and subsequently a similar dilatation of the 
veins. The dilatation of the arteries commences at once, and 
is not preceded by any contraction. It gradually increases for 
about twelve hours. This enlargement of the bloodvessels is 
associated at the commencement of the process with an accelera- 
tion in the flow of blood ; this, however, is soon followed by a 
considerable retardation in the circulation, the vessels still re- 
maining dilated. These alterations in the rapidity of the blood- 
flow cannot be owing to the increase in the calibre of the vessels, 
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which remain throughout dilated. The relation which subsists 
between the two phenomena is unknown. 

The retardation of the circulation usuallv commences some- 
what suddenly, and is first observable in the veins. The rapidity 
of the current varies, however, in different vessels ; in some — 
both arteries and veins — it may be more rapid, in others, very 
slow, oscillating to and fro, or even completely stagnant, these 
differences occurring perhaps in contiguous vessels, without any 
obvious cause. The capillaries and small arteries often present 
at the same time numerous irregular bulgings and contractions ; 
in many parts they may be distinctly aneurismal and varicose. 

As the circulation becomes slower, the white blood-cojpuscles 
(leucocytes) accumulate in the veins. Their natural tendency 
to adhere to the sides of the vessels is increased, so that they 
may nearly fill the tube. At the same time they exhibit active 
movements, by means of which they penetrate the walls of the 
vessels and pass into the surrounding tissues. This phenomenon 
will be described under the head of " Exudation of Liquor San- 
guinis and of White Blood-Corpuscles." The absolute number 
of white blood-corpuscles may also be increased owing to the 
irritation of the lymphatic structures in the vicinity of the in- 
flamed tissue. 

The red corpuscles also accumulate in the capillaries. They 
adhere to one another and to the sides of the vessels, and be- 
come so closely packed that their outlines can scarcely be dis- 
tinguished. Increased adhesiveness of the red corpuscles has 
long been regarded as characteristic of inflammatory blood, by 
virtue of which they exhibit a greater tendency to cohere in 
rolls than in health. This was supposed to be due to increased 
viscidity of the blood owing to an increase in its fibrin. It is 
doubtful, however, if this be the case — the experiments of Pro- 
fessor Lister tending to show that the aggregation is as marked 
after the removal of the fibrin, and in non-inflammatory as in 
inflammatory blood. (See " Causes of Stasis.") 

The gradual diminution in the rapidity of the circulation, and 
the accumulation of the blood-corpuscles in the vessels, are usu- 
ally ultimately followed by the complete stagnation of the cur- 
rent, constituting the condition long known as injiammaiory 
stasis. 

XL Exudation of Liquor Sanguinis and Migration of White 
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Blood-Corpuscles. — Another constituent of the inflammatory 
process consists in. the exudation of liquor sanguinis and migi-a- 
tion of white blood-corpuscles. 

a. Migration of White Blood-Corpuscles. — The emigration of 
white blood-corpuscles (leucocytes) through the walls of the 
bloodvessels was first described, although very incompletely, by 
Dr. W. Addison in 1842.^ This observer stated as the result of 
his researches, that in inflammation these corpuscles adhered to 
the walls of the vessels and passed through them into the sur- 
rounding tissues. In 1846 Dr. Augustus Waller described more 
fully the same phenomenon, and from his description there can 
be little doubt that he actually observed the emigration of the 
corpuscles.^ Both these observers concluded that the escaped 
blood-corpuscles became pus-corpuscles. Their observations, 
how^ever, were but little thought of and were soon forgotten, 
and it was not until 1867, when similar investigations were in- 
stituted quite independently by Professor Cohnheim, of Berlin 
— to whose minute researches we must ascribe most of our pres- 
ent knowledge on this subject — that the emigration of blood- 
corpuscles came to occupy an important place in the pathology 
of inflammation. 

The emigration may be observed in the mesentery of a frog 
which has previously been paralyzed by the subcutaneous injec- 
tion of curare. The changes in the bloodvessels and in the cir- 
culation, and the accumulation of blood-corpuscles in the part, 
have been already described ; it remains only to consider the 
phenomena of emigration. 

The white blood-corpuscles (leucocytes) which have accumu- 
lated in large numbers, especially in the veins, remain almost 
stationary against the walls of the vessel, the blood-current 
passing by them, although with much diminished velocit:y. 
Those immediately adjacent to the wall, gradually sink into it, 
and pass through it into the surrounding tissue. In doing so 
they may be observed in the various stages of their passage. At 
first small button-shaped elevations are seen springing from the 
outer wall of the vessel. These gradually increase until they 
assume the form of pear-shaped bodies, which still adhere by 

- — — ' ' ■ - - ■— — — — ^ ■ 

1 '* Experimental and Practical Researches on Inflammation^" Trans. Prov. 
Med. Association, 1842. 

' Phil. Magazine, vol. xxix, 1846. 
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their small ends to the vascular wall. Ultimately the small 
pedicle of protoplasm by which they are attached gives way and 
the passage is complete, the corpuscle remaining free outside the 
vessel. 

In explanation of this phenomenon, there can be no* doubt 
that the passage of the corpuscles is effected by virtue of their 
own amoeboid activity, by means of which they penetrate the 
walls of the vessels. The capillaries are now known to consist 
of protoplasm, and hence the penetration of their contractile 
walls by the amoeboid corpuscles and the subsequent closure of 
the openings when the transit is completed can be readily under- 
stood. The corpuscles having escaped from the vessels into the 
surrounding tissues, continue to exhibit active movements. 
They may multiply by division, and thus rapidly increase in 
number : this will be again referred to when speaking of the 
origin of pus. 

Not only is there an emigration of white blood-corpuscles in 
inflammation, but the red corpuscles also pass through the walls 
of the bloodvessels, though in less considerable numbers ; and 
their transit is mainly through the walls of the capillaries. This 
passage of the red corpuscles takes place in simple mechanical 
congestion, and it may be observed in the web of a frog in which 
congestion has been artificially induced by ligature of the 
femoral vein. (See " Mechanical Hyperaemia.") 

p. Exudation of Liquor Sanguinis, — Associated with the pas- 
sage of the blood-corpuscles through the walls of the vessels, is 
an exudation of the liquor sanguinis. The exuded liquor san- 
guinis — which constitutes the well-known inflammatory effusion 
— difters from the liquid which transudes as the result of simple 
mechanical congestion, inasmuch as it usually contains a larger 
proportion of albumen and fibrin, a proportion which increases 
with the intensity of the inflammation. It also contains an 
excess of phosphates and carbonates. 

The most characteristic feature of inflammatory eflFusion is 
the large number of cell-structures which it contains. These 
are the direct product of the inflamed tissue, and are in no case 
generated spontaneously in the eftused liquid. Most of them 
are migrated blood-corpuscles, others are derived from the pro- 
liferating elements of the tissue. The quantity and nature of 
the eff\ision will thus vary with the tissue inflamed, and with 

12 
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the severity of the inflammatory process. In non-vascular tis- 
sues, as cartilage and the cornea, exudation can only occur to a 
small extent from the neighboring vessels, and hence the efFu- 
sioiyis small in quantity. In dense organs — as the liver and kid- 
ney, owing to the compactness of the structure, a large amount 
of effusion is impossible, and what there is, is so intermingled 
with the structural elements of the organ that it does not ap- 
pear as an independent material. In the kidney it escapes into 
the urinary tubes and so appears in the urine. The effusion is 
most abundant, and constitutes an important visible constituent 
of the inflammatory process, in inflammation of those organs 
which possess a lax structure and in which the vessels are but 
little supported — as the lungs, and in tissues which present a 
free surface — as mucous and serous membranes. 

III. Alterations in the Nutrition of the inflamed Tissue. — 
The remaining constituent of the inflammatory process consists 
in an alteration in the nutrition of the elements of the inflamed 
tissue. The nutritive changes, although they may differ accord- 
ing to the structure of the part, are all characterized by an 
increase in the nutritive activity of the cellular elements. 

The nature of these nutritive changes has for the most part 
been ascertained by the investigation of tissues in the lower 
animals, in which inflammation has been artificially induced. 
In man, the study of the primary lesions is difficult, owing to 
the fact that the process can rarely be observed in its earlier 
stages. These changes will be more fully described when con- 
sidering inflammations of particular organs and tissues ; it will 
be sufficient in the present place merely to indicate their general 
characters. 

The alteration in nutrition, as already stated, is characterized 
by an exaltation of the nutritive functions of the cellular ele- 
ments of the tissues involved in the inflammatory process. This 
is evidenced by an increase in the activity of those elements 
which normally exhibit active movements, as the amoeboid cells 
of connective tissue and of the cornea. Cells which under nor- 
mal circumstances undergo no alterations in form and exhibit 
no active movements, become active — sending out processes, and 
undergoing various alterations in shape. This increase in the 
activity, and variation in the form of the cells, is in most cases 
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followed by enlargement and division of their nuclei and proto- 
plasm, and thus by the formation of new cells. 

This increased activity of the cellular elements varies con- 
siderably in different tissues, and even in the elements of the 
same tissue. Some cells exhibit active movements and form 
new cells much more readily than others. Those tissues, for 
example, which naturally maintain themselves by the multipli- 
cation of their elements, as the epithelial tissues, become active 
very readily in inflammation, very slight degrees of irritation 
being sulficient to cause in them rapid cell-proliferation. This 
is seen in inflammation of mucous membranes, and of the epider- 
mis. In tissues, on the other hand, whose elements normally 
exhibit no tendency to multiplication, as common connective 
tissue, cartilage, and bone— active changes are much less readily 
induced, the cells are much more stable, and multiply with far 
less facility ; and if the inflammation is slight, they may not 
multiply at all, but simply become enlarged and undergo some 
alteration in form. Lastly, in the higher tissues, the stability of 
the elements reaches its maximum, and in nerve-cells no increase 
of activity can be induced. 

Different cells in the same tissue -exhibit also different degrees 
of stability. In common connective tissue and the cornea, for 
example, the amoeboid cells are the least stable, and are the first 
to multiply. Possibly the age of the cells may influence their 
tendency to become active, the newer being less stable than the 
older elements. In all cases, however, the rapidity and extent 
of the proliferation are ip direct proportion to the intensity of 
the inflammation. 

The earliest nutritive change is thus one of cell-proliferatiion ; 
the subsequent ones are characterized either by impairment of 
nutrition and the degeneration and death of the newly formed 
elements, or by the development of these into a permanent tis- 
sue. As a rule, it may be said that the new cells are less de- 
veloped than those from which they originated, more prone to 
undergo retrogressive changes, and if they form a new tissue, 
this is inferior in its organization to that of the original struc- 
ture. This, however, will vary with the tissue involved, and 
with the intensity of the inflammatory process. The more in- 
tense the inflammation, the greater is the rapidity of the cell- 
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proliferation, the more abortive are the young cells, and the less 
is their tendency to form a f)ermanent tissue. 

In connective tissues, these changes in the cells are necessarily 
accompanied by changes in the intercellular substance. The 
latter are for the most part characterized by softening. In 
common connective tissue, the fibres in the first place become 
succulent and less distinct, and ultimately they are completely 
destroyed ; in cartilage, the matrix softens and liquefies ; in bone, 
the lime-salts are removed, the lamellse disappear, and the osseous 
structure becomes converted into medullary tissue. Hence the 
destructive eftects of the inflammatory process. 

Having thus briefly described the succession of changes which 
occurs in the process of inflammation, it remains to consider in 
what way these result from the injurious stimulation of the 
tissue, and how far a causal relation subsists between them.' 

The first apparent change which follows the irritation of the 
tissue, consists in the dilatation of the bloodvessels, and in an 
acceleration of the flow of blood. Respecting the cause of this 
primary vascular phenomenon, recent physiological investiga- 
tions show that a similar dilatation of the vessels and increase 
in the activity of the circulation are produced by the excitation 
of a sensory nerve in those parts in which the nerve originates ; 
and it must be regarded as in the highest degree probable, that 
the primary vascular phenomena in inflammation are in the 
same way owing to an injurious impression received by the sen- 
sory nerves being reflected by the vaso-motor centre to the ves- 
sels. How such an excitation of the nerve produces dilatation 
of the vessels and increased rapidity of the circulation is, how- 
ever, unknown. 

With regard to the cause of the retardation of the blood- 
stream, which so quickly succeeds its acceleration, and the ulti- 
mate production of stasis, the observations of Professor Lister 
and Dr. Ryneck tend to show that it consists in some alteration 
in the walls of the bloodvessels, and not in changes in the blood 
itself. Dr. Ryneck has shown that stasis may be produced ia 
the web of a frog, in which milk or defibrinated blood has been 



1 The following conclusions are in the main those arrived at by Professors 
Strieker and Burdon-Sanderson. 
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injected in place of the normal blood ; and also that in vessels, 
the vitality of which has been destroyed or altered by the injec- 
tion of poisonous metallic substances, no stasis can be produced. 
These results appear to be conclusive, and show that the retarda- 
tion and ultimate stagnation of the blood-stream in inflammation, 
are owing to some alteration in the vital properties of the walls 
of the bloodvessels with which the circulating blood comes into 
contact. 

The exudation of liquor sanguinis and of white blood-corpus- 
cles, which take place coincidently with the retardation of the 
blood-stream, are so closely associated with it, that they must 
be regarded as being dependent upon the same cause. The walls 
of the bloodvessels appear to become so altered, that they not 
only cause stagnation of the circulation, but at the same time 
permit the liquor sanguinis to transude with abnormal facility, 
and the white blood-corpuscles to penetrate them. 

The remaining constituent of the inflammatory process — the 
alteration in the nutrition of the inflamed tissue — succeeds the 
changes in the circulation and the exudation. Respecting the 
cause of the increased nutritive activity of the cellular elements 
which characterizes this tissue-change, it is probable that it is 
for the most part the result of the stimulation of the cells by 
the liquor sanguinis exuded from the bloodvessels. This con- 
clusion is mainly based upon the well-known experiment of Pro- 
fessor Strieker, which consists in the excision of the cornea of 
a frog, and its insertion beneath the membrana nictitans of the 
opposite eye, in which inflammation has been previously induced. 
The transplanted cornea, when removed in the course of twenty- 
four hours, exhibits all the inflammatory changes observed in 
the unexcised cornea of the opposite eye. Hence Strieker con- 
cludes that the structural changes in inflammation of the cornea 
of the frog are owing to the stimulation of its elements by the 
liquid exuded from the bloodvessels, and are quite independent 
of nervous influence. That the increased nutritive activity of 
the elements of the inflamed tissue is, however, in every inflam- 
matory process the result of their stimulation by the exuded 
liquor sanguinis, cannot be regarded as by any means certain. 
It is possible that the cellular elements may be stimulated to 
increased activity by means of impressions conveyed to them 
through the nervous system, and also that an irritation received 
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by one element may be transmitted to another. This latter 
hypothesis, however, is not a probable one. 

Suppuration. — Suppuration, and the formation of abscesses, 
is a very frequent result of the inflammatory process ; it occurs 
much more frequently, however, in some inflammations than in 
others. Asa rule it may be stated that the more intense the 
inflammation the more abundant is the formation of pus. 

The essential constituents of pus, are cells and a liquid in 
which they are suspended. The liquid closely resembles the 
liquor sanguinis. It contains albumen, pyin, chondrin, fatty 
matters, and inorganic substances. The cells, or pus-corpuscles 
(leucocytes) are indistinguishable from the white corpuscles of 
the blood. They are spherical, spheroidal, or irregular shaped 
semi-transparent bodies, from ji^^^ to ^^'^^ of an inch in diam- 
eter, containing a varying number of granules, and usually one 
or more distinct nuclei. (Fig. 44.) The addition of dilute acetic 

Fig. 44. 

a 3 

Pas-corpuBcles, as seen after death, a. Before, &, after, the addition of acetic acid, x 400. 

acid causes the cells to swell up ; they become more spherical 
and transparent, and the nuclei are rendered more apparent. 
The size of the corpuscles and nuclei, and the number of the 
granules present manifold variations. Pus-corpuscles, like white 
blood-corpuscles, lymph-corpuscles, and many other j^oung cell 
forms — all of which are included under the common term of 
" leucocyies^^ — are masses of contractile protoplasm. They pos- 
sess the power of spontaneous movement, and may undergo con- 
tinuous alterations in form, or migrate in the tissues. They 
may also multiply by division. 

. . The mode of origin of pus has lately been the subject of much 
controversy. The liquid ingredient proceeds directly or indi- 
rectly from the blood ; it is the exuded liquor sanguinis: about 
this there is no dispute. The diflference of opinion which exists 
is respecting the origin of the formed elements. Without dis- 
cussing the theories which have been advanced by diiferent 
pathologists, it must be admitted that there are at least two 
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sources from which the corpuscles of pus may be derived — one 
* from the bloody and the other from the inflamed tissues. 

It has been seen that, in the process of inflammation, innu- 
merable white blood-corpuscles pass out of the vessels into the 
surrounding tissues, and as these are indistinguishable from 
pus-corpuscles, it must be conceded that one mode of origin of 
pus is from the blood. Further, the white blood-corpuscles may 
multiply by division, and thus it is probable that by this means 
the production of pus is greatly increased. 

The other source from which the corpuscles of pus are derived 
is from the cellular elements of the inflamed tissue. These, as 
has been described, are the seat of active changes in inflamma- 
tion ; they multiply and form new cells, and the more intense 
the inflammation the more lowly organized are the newly formed 
elements, and the less is their tendency to form a permanent 
tissue. Many of these newly formed cells constitute pus-cor- 
puscles ; these in this case must be regarded as young elements 
resulting from the proliferation of the tissue, which are of low 
vitality, and soon perish. Pus-corpuscles may probably originate 
in this way, from the proliferation of any tissue with the ex- 
ception of nerve, either by simple division or by endogenous 
multiplication. 

Although the formed elements of pus may thus be derived 
both from the blood and from the inflamed tissue, there can be 
no doubt that the former is their principal source, and that they 
are in the main migrated blood-corpuscles. • In the earlier stages 
of the inflammatory process they are mostly, if not all, emi- 
grants ; but in the later stages it must be admitted that they 
are also derived from the cells of the inflamed tissue. 

Such being the modes of origin of pus, it is evident that the 
more abundant the escape of blood-corpuscles, and the more 
active the proliferation of the elements of the inflamed tissue, 
the greater will be the formation of pus, and hence the greater 
its tendency to collect so as to form abscesses. It is con- 
sequently in those inflammations which are the most intense — 
provided that the injury is not suflSciently severe to cause instan- 
taneous stasis — that the formation of pus is most abundant. 
The greater the injury sustained by the walls of the bloodves- 
sels, the more readily will the blood-corpuscles penetrate them, 
the more rapid will be the cell-proliferation of the tissue, and 
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hence the more abundant the formation of pus. In inflamma- 
tions of less intensity the escape of blood-corpuscles is less abun- 
dant, and the proliferation of the tissue less active, so that pus 
is not produced in suflScient quantities to cause its collection in 
the form of an abscess. 

When pus is formed in large quantities it exercises a most 
injurious influence upon the surrounding tissues. The pus-cor- 
puscles appear to be endowed with the power of absorbing the 
tissues with which they come in contact, or, at all events, of 
causing their liquefaction. Hence the softening and disintegra- 
tion of the tissues which constitutes such a destructive element 
in suppurative inflammations. 

Pus which has remained for any length of time in the tissues, 
undergoes certain changes ; thus its elements may undergo fatty 
metamorphosis, and so be destroyed. If the pus is confined in 
a closed cavity its liquid portions become absorbed, its cells 
atrophy, and it may gradually dry up into a caseous mass, which 
may subsequently become calcified. 

Varieties of Inflammation. — Inflammations exhibit certain 
variations in their characters according to the severity of the 
irritation of the tissue, and the duration of its action. Such 
variations give rise to the division of inflammation into acute 
and chronic. 

Acute Inflammations. — These result from an irritation of con- 
siderable severity, and from one, the action of which is for the 
most part of short duration. The resulting changes in the 
tissue run a correspondingly rapid course, and the damage sus- 
tained by the bloodvessels and textural elements is correspond- 
ingly severe. It is consequently in these inflammations that the 
vascular phenomena are so pronounced, the exudation of liquor 
sanguinis and of blood-corpuscles — and hence the formation of 
pus — so abundant, and the disintegration and softening of the 
tissue so considerable. The proliferation of the textural ele- 
ments is also very rapid, and the vitality of the newly formed 
cells is so impaired that they have little or no tendency to form 
a permanent tissue. Of these acute inflammations, the process 
that has been described as resulting from artificial irritation, 
may be regarded as strictly representative. 

Chronic Inflammations. — These differ from the acute, inas- 
much as the irritaticn which causes them is of much less se- 
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verity, and the duration of its action is also usually much more 
prolonged. The resulting textural changes, therefore, not only 
extend over a much greater length of time, but the damage sus- 
tained by the tissues is much less severe. The vascular phe- 
nomena in these inflammations are consequently not nearly so 
prominent as in the acute varieties, and the exudation of liquor 
sanguinis and of blood-corpuscles is for the most part not so 
abundant. The cell-proliferation also is less rapid and the 
vitality of the newly formed elements is less impaired, so that 
they have a much greater tendency to form a permanent tissue. 
The ultimate tendency of chronic inflammation, therefore, is to 
produce an increase in the amount of the inflamed tissue. The 
newly formed tissue, however, is inferior in its organization to 
the original structure, and more prone to undergo retrogressive 
changes ; and it has a constant tendency to approximate to the 
normal type. The less severe the inflammation the more per- 
manent and the more highly organized will be the resulting 
new formation. 

Inflammations have also received different names according to 
the nature of the injury upon which they depend. Those in- 
flammations which result from external injuries, mechanical or 
chemical violence, are called traumatic. In those cases in which 
the injurious stimulatipn of the tissue is owing to the transmis- 
sion of infective materials by means of the bloodvessels or lym- 
phatics from some local infecting centre, as in pyaemia and acute 
miliary tuberculosis, the resulting inflammations are called in- 
fective. Inflammations in which the nature of the injury is not 
obvious, are usually called idiopathic. Lastly, the nature of the 
injury may give to the inflammatory process certain peculiari- 
ties. The contagion of small-pox, for example, gives rise to in- 
flammation of the skin, cqnstituting the " rash;" that of syphilis 
to certain inflammations of the skin, mucous membranes, and 
other tissues ; and that of typhoid fever, to inflammation of the 
intestinal lymphatic structures. In all these and numerous 
similar cases, the nature of the irritant impresses upon the in- 
flammation certain peculiarities, and in so far as the former is 
specific, the latter may be called specific inflammations. 

The pathology of inflammation will be still further eluci- 
dated by the study of the process as it occurs in the various 
tissues and organs. To this end are devoted the next follow- 
ing chapters. 
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CHAPTER XXVII. 

INFLAMMATION OF NON-VASCTJLAR TISSUES. 

INFLAMMATION OF CARTILAOB. 

, The phenomena of inflammation in cartilage have been prin- 
cipail}' Btudied by the artificial irritation of the articular car- 
tilages in the lower animals. They consist in changes in the 
cartilage itself, and in the vessels of the adjacent synovial mem- 
brane and bone, from which the cartilage receives its nutritive 
Buppiy. Respecting the vascular changes, these are such as have 
been already described as characteristic of inflammation. 

In the cartilage itself, the cells enlarge within their capsules, 
their nuclei become more prominent and their protoplasm more 
granular. The cells then divide and multiply, so that each 
cavity contains numerous young cells which ultimately closely 
resemble pus-corpuscles. At the same time thecapsules are de- 
stroyed, and the intercellular substance softens and breaks down 
into a finely granular material. (Fig. 45.) As the intercellular 




substance becomes destroyed, the newly-formed cells and granu- 
lar dSbris escape from tbe surface of the cartilage, which thus 
becomes irregular, presenting numerous elevations and depres- 
sions : this is ulceration of cartilage. Whilst these changes are 
taking place in the cartilage itself, the enlarged vessels of the 
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adjacent synovial membrane and bone extend over its surface 
and also penetrate its substance ; numerous new vessels being 
formed. This process of softening and ulceration may go on 
until the cartilage is completely destroyed ; but it may become 
arrested. In the latter case the newly-formed cells, instead of 
continuing to break down, form a granulation-tissue which sub- 
sequently librillates, and the lost cartilage thus becomes replaced 
by fibrous tissue. 

When the inflammation is less severe and runs a more chronic 
course, the cell -proliferation is not so rapid, and the intercellular 
substance is less destroyed. The newly-formed cells are more 
highly organized, and many of them form a fibrillated tissue ; 
others undergo retrogressive changes, and thus irregular cavi- 
ties are produced in the fibrillated cartilage. 

INFLAMMATION OF THE CORNEA. 

The process of inflammation, as it occurs in the cornea, has 
been chiefly studied in the frog. After irritation of the frog's 
cornea, the earliest changes observed consist in the conjunctival 
epithelium becoming visible, and the appearance amongst the 
epithelial cells of a few white blood-corpuscles (leucocytes) which 
have probably escaped from the hyperaemic vessels of the con- 
junctiva. The cornea-corpuscles and their prolongations then 
become visible (they are invisible in the healthy cornea, which 
appears perfectly structureless), and the prolongations are the 
seat of slight amoeboid movements. At a somewhat more ad- 
vanced stage, the cornea-corpuscles become altered in form, their 
prolongations become much shorter, they lose their stellate out- 
line, and gradually assume more the appearance of cartilage- 
cells. The next change observed in the enlarged and rounded 
corpuscles consists in their proliferation, and in the place of each 
corpuscle is seen a clump of young, round, amoeboid cells, many 
of which are indistinguishable from the living corpuscles of pus. 

Whilst these changes are taking place in the corpuscles of the 
inflamed cornea, the intercellular substance gradually becomes 
increasingly opaque, owing to its infiltration with young cellular 
elements (leucocytes). These are so numerous and increase so 
rapidly, that they must undoubtedly be regarded as in the main 
emigrant white blood-corpuscles; although from the changes 
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observed to take place in the earlier stages of the process in the 
fixed elements of the cornea, it must be admitted that they are 
partly derived from the proliferation of the cornea-corpuscles. 
As the number of these young elements increases the consist- 
ence of the cornea becomes diminished, until ultimately the 
tissue breaks down and is destroyed. 

The inflammatory process may continue until the whole of 
the substance of the cornea is destroyed ; or it may become ar- 
rested. In the latter case more or less thickening and opacity 
of the cornea will result, owing to the increase in the number 
of cells and the changes in the intercellular substance. 
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CHAPTER XXVIIL 

INFLAMMATION OP VASCULAR CONNECTIVE TISSUES. 
INFLAMMATION OF COMMON CONNECTIVE TISSUES. 

Common connective tissue is one of the most frequent seats of 
the inflammatory process, not only the subcutaneous connective 
tissue, but also the connective * tissue of organs and of other 
parts. 

If connective tissue be examined a few hours after the inflic- 
tion of an injury, it will be found that in place of the fibrillated 
substance and fixed connective-tissue corpuscles of which it is 
normally composed, the tissue is infiltrated with amoeboid cells 
(leucocytes), and that the fibrillated intercellular material has 
become homogeneous and gelatinous in consistence. The num- 
ber of these cells gradually increases, and the intercellular sub- 
stance gradually becomes more completely destroyed — being 
probably consumed by the newly-formed elements ; so that ulti- 
mately the tissue consists almost entirely of small round cells 
held together by a very small quantity of soft gelatinous inter- 
cellular material. 

Respecting the source from which these young elements are 
derived— ^^ e., how far they are emigrants, and how far they are 
the offspring of the cells of the connective tissue, there appears 
to be little doubt that they are almost entirely emigrants. Al- 
though it was formerly supposed that the connective-tissue cor- 
puscles multiplied very rapidly in inflammation, and that the 
newly-formed cells were entirely the result of their proliferation, 
the reeent investigations of Professors Cohnheim and Strieker 
show that this view is erroneous ; and according to Cohnheim, 
these corpuscles take no part whatever in the inflammatory pro- 
cess. Professor Strieker, however, has observed them under- 
going active movements in the inflamed tongue of the frog, and 
although he has never seen them divide, he concludes that, like 
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the elements of most other tissues, they probably do so in the 
later stages of the inflammatory process. The present state of 
our knowledge respecting inflammation of conuective tissue 
would therefore appear to justify the conclusion that in the 
early stages of the process all the young cells are emigrants, but 
that most probably in the later stages many of them are derived 
from the proliferation of the connective-tissue corpuscles. 

Such being the nature of the changes which more immediately 
follow injurious stimulation of the connective tissue — the inflam- 
matory process may terminate in resolution^ in organization^ or 
in suppuration. 

Resolution. — If the injury sustained by the tissue is not 
severe, the inflammation may gradually subside, the process 
terminating in resolution. In tWs case the hyperaemia diminishes, 
the emigration ceases, the young cells undergo fatty matamor- 
phosis and thus become absorbed, possibly also some of them 
again enter the bloodvessels and lymphatics, and the tissue 
gradually returns to its normal condition. 

Organization. — ^If the inflammatory process does not termi- 
nate in resolution, many of the young cells may become more 
fully developed, and ultimately form a fibrous tissue. This or- 
ganization of the inflammatory formation is seen in the healing 
of wounds by the " first intention," and also in many of the 
interstitial inflammations (cirrhoses) of the kidney, liver, and 
other organs. In order for it to occur, it is necessary that there 
should be a considerable diminution in the intensity of the in- 
flammation. 

The process of organization takes place by the production of 
new capillaries, and by the development of the young cells into 
a granulation-tissue. This granulation-tissue consists entirely of 
young cells, which must be regarded as exhibiting a higher 
stage of development than the primary amoeboid cells (leuco- 
cytes) of the inflammatory formation. They are spherical masses 
of protoplasm from yg'^^ to ^-^qj^ of an inch in diameter, con- 
taining a distinct round or roundly-oval nucleus, which often 
only becomes visible after the addition of acetic acid (see Fig. 
19) ; and although they exhibit slight amoeboid movements, 
they are much less active than the emigrant blood-corpuscles. 
The further organization of the growth takes place by the 
development of this granulation-tissue into a fibrillated struc- 
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ture. Many of the granulation-celle gradually assume a spindle 

shape, whilst others disappear, the intereellular substance fibril- 
lates, most of the newiy-formed capillaries become obliterated, 
the remaining cells ultimately become fixed connective-tissue 
corpuscles, and the tissue is thus converted into a fibrous struc- 




ture. This new fibrous tissue is characterized by the contrac- 
tion which it undergoes subsequently to its formation. It is 
known as cicntridal tissue. 

SuppuEATiON.^ — When the injury sustained by the tissue is so 
severe, or so prolonged in its action as to prevent the occurrence 
of resolution or of immediate organization, the young cells in- 
filtrate the tissue in such numbers that they may accumulate 
so as to constitute pus. The pus may either become collected 
together within the tissue so as to form an abscess, or it may be 
continuously discharged from the surface as in a granulating 
wound. The deleterious influence which the pus exercises upon 
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the tissues with which it comes in contact, causing their de- 
struction and absorption, has already been alluded to. 

Organization after Suppuration. — This constitutes what is gen- 
erally known as healing by granulation^ or by the second inten- 
tion. It takes place in wounds in which, from the non-apposi- 
tion of the wounded surfaces, union by the first intention has 
not been effected ; and in other lesions in which the injured 
tissue presents a free surface communicating with the external 
air, as in an ulcer. The process of repair after the separation of 
a dead part (demarcation and separation) is in the same way 
effected by granulation, as is also the closing of the cavity left 
after the discharge of the contents of an abscess. In all these, 
and similar case^ the inflammation and suppuration of the tissue 
are followed by the formation of granulations, and the subse- 
quent development of these into a fibrillated structure. 

The process of organization in these cases is effected in the 
first place by the development of the young cells in the superfi- 
cial layers of the inflamed tissue into a granulation-tissue, in 
the same manner as when there is no suppuration. This granu- 
lation-tissue, however, being situated superficially, and coming 
into contact with the external air, becomes arranged in the form 
of small papilliform nodules, which are known as granulations. 
This arrangement of the granulation-tissue in the form of granu- 
lations, appears to be determined by that of the new capillary 
bloodvessels which are developed so rapidly in it. These ves- 
sels form little vascular loops, and the young cells are arranged 
round them, so that each loop corresponds with a single granu- 
lation. The deeper layers of the granulation-tissue gradually 
become developed into connective tissue, whilst the cells on the 
surface of the granulations, together with the liquids exuded 
from the subjacent vessels, are discharged in the form of pus. 
(Fig. 46.) 

INFLAMMATION OF BONE. 

Inflammatory processes in bone give rise for the most part to 
an increase of medullary tissue and to softening of the osseous 
structure. 

The process takes place in the vascular medullary tissue. This 
becomes infiltrated with amceboid elements which have emigra- 
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ted from the hyperflemic vessels. The cells in the medullary 
spaces and Haversian canals enlarge and multiply ; in those 
which contain fat — the adipose cells — the fat is first removed, 
and thus a tissue is formed similar to that met with in the me- 
dulla during the process of its development. This consists of 
numerous small round cells, larger cells containing several nuclei 
closely resembling the " myeloid cells," and a scanty soft inter- 
cellular substance. Whilst these changes are taking place in 
the medullary tissue, the surrounding osseous lamellae are gradu- 
ally absorbed, the lime salts are removed, and in this way the 
medullary spaces and Haversian canals increase in size and ulti- 
mately become confluent. There is thus a new formation of 
medullary tissue at the expense of the compact osseous structure, 
and the bone becomes exceedingly spongy, soft, and vascular. 

As the process proceeds, and the cellular infiltration and for- 
mation of medullary tissue increase, the latter may ultimately 
make its way through the bone and appear as a fungating mass 
(granulations) beneath the periosteum or the articular cartilage. 
The extent of pus-formation will depend upon the severity of 
the inflammatory process. * The pus may either accumulate 
within the cavities formed in the bone, or — as the osseous struc- 
ture is absorbed and the medullary tissue becomes superficial — 
make its way to the surface. 

The suppuration and rapid growth of tissue, may be the cause 
of most deleterious ulterior changes in the bone. Owing to the 
interference with its vascular supply, which results from the 
pressure exercised by the pus and new tissue as it is confined 
within the unyielding osseous walls, or to the accumulation of 
pus beneath the periosteum, smaller or larger portions of the 
bone may lose their vitality (Ilfecrosis), and the sequestra acting 
as foreign bodies keep up the inflammatory process. In other 
cases the bone undergoes a process of molecular disintegration 
(Caries). As the inflammatory process ceases, or when from its 
commencement it is less severe, the newly-formed tissue may 
become organized and form a compact osseous structure, which 
in some cases is denser than the original bone (Sclerosis). 
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CHAPTEE XXIX. 

INFLAMMATION OF BLOODVESSELS AND HEART. 

inflammation: of bloodvessels. 

Inflammatory pFOcesses, both in the arteries and veins, are 
not nnfrequently asspciated with the softening and breaking 
down of coagula which have formed within the vessels, the soft- 
ened eoagulmn; being the cause and not the result of the inflam- 
mation. A descriptioni of these will be found in the chapter on 
" Thrombosis." Independently of thrombi, it is in the arteries 
that inflammatory changes are most frequently met with ; where 
they give rise to the various alterations in the walls of the 
vessel us-tially known a-s Atheroma, 

Atheroma. — The changes in the arteries known as atheroma- 
tous^ have their seat in the deeper layers of the inner coat. In 
the earliest stage of the atheromatous process the fibrous and 
elastic lamellae of the inner coat of the vessel become infiltrated 
with young cells, which are probably partly emigrants, and 
partly derived from the proliferation of the cells of these struc- 
tures. As these young cells inxjrease in number they give rise 
to a swelling beneath the innermost layers of this coat of the 
artery. (Fig. 47.) This swelling of the intima is very charac- 
teristic. It is, in the earlier stage of the process, of a soft 
flabby consistence, and the lining membrane which is continu- 
ous over it can readily be stripped oft*, leaving the diseased tissue 
beneath. It thus cotitrasts strongly with the superficial patches 
of fatty degeneration which result from the passive metamor- 
phosis of the superficial epithelial and connective-tissue cells of 
the vessel. (See "-Faitty Degeneration of Arteries.") 

The termination of the inflammatory process will depend upon 
its severity. If the process is very acute and the young ele- 
ments accumulate rapidly, the intercellular substance becomes 
completely destroyed,'and a 'pseudo^bscess is formed beneath the 
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lining membrane of the vessel. The lining membrane may ulti- 
mately give way, and the softened matters be earned away by 
the circulation, and thus is produced the atheromatous ulc- r. It 
is these acute arterial changes which are such a fertile cause of 
the formation of aneurism. 

If the process be less acute, and the accumulatinn of cells less 
abundant, the destruction of the intercellular substance is much 
leas complete. The young cells undergo fatty degeneration, the 
more liquid constituents of the degenerated tissue gradually be- 
come absorbed, and thus a caseous mass, consisting of broken- 
down fibres and cells, fatty debris and cholesterin, with a vary- 
ing quantity of the original fibrillated tissue, remains in the 
layers of the inner coat. (Fig. 47.) This, like other 
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38, may subsequently calcify and so form a calcare- 
ous plate. 

In the most chronic forms of the atheromatous process there 
is no softening of the new tissue, but the cells become organized 
into a fibrillated strncture, and thus is produced ajibroid thick- 
ening of t))e inner coat of the artery. The organization, how- 
ever, is rarely complete, more or lees fatty debris being usually 
inclosed in the fibrous stroma. 
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INFLAMMATION OF THE HEART — ENDOCARDITIS. 

Inflammatory processes in the heart, although they some- 
times occur in the muscular substance (Myocarditis), are for the 
most part met with in the endocardium. Here they closely re- 
semble those occurring in the internal arterial coats which con- 
stitute atheroma. The endocardium and inner coat are very 
analogous in their structure, both being almost non-vascular 
and consisting of fibrous and elastic layers with an internal epi- 
thelial covering. 

These processes in the endocardium are almost exclusively 
confined to the left cardiac cavities, and in the great majority of 
cases commence in, and rarely extend beyond, the confines of 
the aortic and mitral valves and the corresponding orifices. 
Further — it is those portions of the valves which come into 
contact in the act of closure and are thus most exposed to fric- 
tion, which are especiallj'^ involved, and in which the changes 
usually commence. Thus, in the aortic valves, it is the convex 
surfaces of the segments which are most liable to be affected, 
and not the free edge of the segment, but the little band of 
tissue which passes from its attached border to the corpus 
Arantii in the centre ; and in the mitral valve, the auricular 
surface of the segments at a little distance from the attachment 
of the chordae tendinese. 

Endocarditis may be either acute or chronic. In both cases 
the process has its seat in the subepithelial tissue. 

Acute Endocarditis. — If the process be acute, the deeper lay- 
ers of the -endocardium become rapidly infiltrated with young 
cells, and as these increase in number the intercellular substance 
becomes softened and destroyed, and thus is produced a soft tissue 
composed almost entirely of cells such as always results from 
inflammatory processes in connective tissue. The new tissue as 
it increases may tilt up the superjacent epithelium, and project 
in the form of miilute granulations and vegetations upon the 
surface of the softened valve. 

The above changes take place in an almost non-vascular tissue, 
and although there is more or less increase of vascularity in the 
more external endocardial layers, where the capillaries are more 
numerous, there is rarelj^ any redness or injection of the endo- 
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cardium seen after death. Neither is there usually any liquid 
exuded upon the surface of the granulations. 

■t - c» FiQ. 48. 

What was formerly regarded as an exuded 

material, is in the main fibrin, which has been 

deposited from the blood upon the roughened 

surface of the valve. This deposition of 

fibrin frequently occurs in endocarditis ; the 

roughened and abnormal endocardium acts ^^^,^ endocarditis, a 

as a foreign body, and so causes a deposition frTviwrshoXg*"! fi^^ 

upon its surface. This must not be confound- l^S^i^.'^f'^i'^^Si^n" 

ed with the vegetations themselves. (Fig. 48.) * '"• ^^'^^^^^'^-^ 

If the inflammatory process is very acute, the whole of the 
new tissue may break down, and thus a loss of substance result 
— an endocardial ulcer. This takes place without any accumula- 
tion of cells sufficient to form an abscess, the new tissue simply 
becoming rapidly softened and disintegrating. In rare cases, 
however, small quantities of pus are found in the deeper endo- 
cardial layers. The ulcer is irregularly defined, and its edges 
are usually swelled and thickened. This ulceration may lead to 
perforation of the valve, or to a considerable destruction of its 
substance. Laceration or aneurism may also ensue from the 
pressure exercised by the blood against the damaged tissue. 

If the process be less severe, and the disintegration of the new 
tissue less complete, the latter becomes incompletely organized 
into a fibrillated structure, whilst it undergoes, in part, fatty 
and calcareous degeneration. These changes may result in the 
adhesion of the valves, either to one another or to the walls of 
the heart. They always produce permanent thickening, rigidity, 
and shrinking of their structure. The new tissue may continue 
to grow after the severity of the process has subsided, and thus 
are produced the vegetations and papillary excrescences on the 
valves which are so commonly met with. These consist of a 
lowly-organized tissue, which quickly undergoes fatty and cal- 
careous changes. 

Chronic Endocarditis. — This may be the sequel of acute in- 
flammation, or the process may from its commencement be 
chronic in its nature. In chronic endocarditis the formation 
of new cells is much less rapid and abundant than in the acute 
form ; the intercellular substance consequently becomes much 
less softened and destroyed, and the new tissue has a much greater 



198 INFLAMMATION OP THB HEART. 

tendency to become developed into a fibrillated structure. The 
extent to which the new tissue becomes organized, however, 
varies. It may undergo partial retrogressive changes, and thus 
a loss of substance result (ulceration) ; or the organization may- 
be more complete and lead to a fibroid thickening of the endo- 
cardium. In the latter case considerable induration and con- 
traction of the valves or valvular orifice wnll result. The new 
tissue frequently forms papillary growths on the valves, which 
undergo partial fatty and calcareous changes. 
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CHAPTER XXX, 

INFLAMMATION OF LYMPHATIC STEUCTURES. 

Inflammatory processes in lymphatic structures usually result 
from their irritation by substances conveyed to them by the 
lymphatic vessels. They include — acute and chronic inflamma- 
tions, and the inflammation associated with Typhoid Fever. 
Each of these must be considered separately. 

ACUTE INFLAMMATION OF LYMPHATIC STRUCTURES. 

Examples of acute inflammation of lymphatic structures are 
furnished by the inflammation of the glands in the axilla from 
a wound on the hand, of the glands in the groin from gonor- 
rhoea, and of Peyer's and the solitarj'^ glands in the intestine 
from inflammation of the intestinal mucous membrane. 

The process consists in a rapid increase in the number of the 
lymph-corpuscles in the gland, which at the same time becomes 
exceedingly vascular. This increase is probably due, partly to 
a hyperplasia of the original cells of the gland, and partly to 
the migration of blood-corpuscles. The corpuscles not only in- 
crease in number, but many of them become much larger in size, 
and contain several nuclei. The cells of the trabeculse may also 
multiply. The gland thus becomes considerably increased in 
size, soft and pulpy in consistence, and its cortical and medullary 
parts are no longer distinguishable. 

Upon the removal of the source of irritation the process may 
gradually subside, the new elements undergo disintegration and 
absorption, and the gland return to its normal condition (Reso- 
lution). In other cases the process goes on to suppuration, the 
trabeculse are destroyed, many of the cells become disintegrated, 
and the loculi of the gland become filled with pus. This is 
usually associated with inflammation and suppuration of the 
surrounding connective tissue. In the glands of a mucous 
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membrane the process gives rise to what is known as a follicular 
abscess. 

CHRONIC INFLAMMATION OF LYMPHATIC STRUCTURES. 

Chronic inflammation of lymphatic structures results from 
irritations which are less severe and more prolonged in their 
action than those which give rise to the acute forrji. The re- 
sulting hyperplasia of the elements of the gland is consequently 
a more continuous one, and the gland becomes more or less 
permanently increased in size. This hyperplasia takes place not 
only in the lymph-corpuscles, but subsequently also in the blood- 
vessels and reticulum, so that all the component structures of 
the gland become increased. The newly-formed lymph-cor- 
puscles, however, have a great tendency to undergo fatty meta- 
morphoses, and the gland, either in whole or in part, frequently 
becomes caseous. This is especially the case in the glands of 
scrofulous subjects. The caseous glands may subsequently 
soften or become calcified. These retrogressive changes are 
probably in great measure owing to the obliteration of the 
bloodvessels, which may ultimately result from the crowding of 
the cellular elements in the gland. Thej'^ are often associated 
with a considerable increase in the reticulum and fibrous struc- 
tures of the gland. 

INFLAMMATION OF LYMPHATIC STRUCTURES IN TYPHOID FEVER. 

The inflammatory processes which occur in the lymphatic 
structures in Typhoid Fever, have their seat in the spleen, in 
the lymphatic structures of the intestine, and in the mesenteric 
glands. 

The Spleen, — ^In the spleen the change resembles that which 
occurs in many of the other acute febrile diseases, although it 
reaches its maximum in typhoid. The lymphatic elements in- 
crease rapidly in number. The organ becomes exceedingly 
vascular, and often attains two or three times its natural size. 
Many of the new elements enter the blood, thus causing a slight 
temporary increase in the number of white blood-corpuscles. 
As the fever subsides, the hy pereemia diminishes, the hyperplastic 
process ceases, many of the new elements undergo dlnintegra- 
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tion and absorption, the remainder enter the blood, and thus the 
organ again attains its normal characters and dimensions. 

The Intestinal L>/mphatic Structures. — It is in the solitary and 
Peyer's glands that the most characteristic changes take place 
in typhoid fever. These structures may be involved throughout 
the whole of the small and large intestine, but in most cases the 
process is limited to those in the ileum and csecum ; and those 
glands are always the most affected which are situated the 
nearest to the ileo-csecal valve. 

The primary change here consists in an increase in the vascu- 
larity of the glands, and in a general proliferation of their lym- 
phatic elements. Both Peyer's patches and the solitary glands 
thus become considerably enlarged and prominent, standing up 
above the surface of the intestine. They are of a grayish-white 
or pale reddish color, and of a soft, brain-like consistence. The 
surrounding mucous membrane is also exceedingly vascular, and 
is the seat of an acute catarrhal process. This catarrh is more 
or less general, and usually precedes the swelling of the glands. 
The new growth, in many parts, rapidly extends beyond the 
confines of the glands into the immediately surrounding and 
subjacent tissues, and even in some cases into the muscular coat. 
It may thus be said to become heteroplastic. 

The process now passes into the second stage — that of the 
death and disintegration of the newly-formed tissue. This may 
terminate in various ways. The enlarged glands, many of them, 
subside, the new elements become disintegrated and are ab- 
sorbed, and the gland thus undergoes a gradual process of reso- 
lution. In others, the individual follicles of the gland rupture, 
discharging their contents externally, and the patches then 
acquire a peculiar reticulated appearance. The most character- 
istic termination, however, of the typhoid process, is the sepa- 
ration of the dead tissue as a slough, and the formation of the 
typhoid ulcer. 

The process of sloughing and ulceration may, like that of 
proliferation, take place uniformly throughout the whole gland, 
in which case the whole mass is thrown off, leaving an ulcerated 
surface corresponding in size with that of tlie gland. More 
commonly, however, in the patches, the sloughing takes place 
in different portions of the patch, and small irregular losses of 
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Bubstance result, which may gradually extend until they form 
one large ulcer. 

Although, as already stated, the new growth may extend 
beyond the confines of the glands, this is rarely the case with 
the ulceration. The heteroplastic growth undergoes resolution, 
and hence the ulcers have the same configuration as the original 
glands; those originating from the patches being oval, with 
their long diameter in the direction of the gut ; and those origi- 
nating in the solitary glands bfeing spherical in shape. In rare 
cases, when there is much infiltration of the surrounding mucous 
membrane, the ulceration may extend slightly beyond the con- 
fines of the glands. 

With the sloughing and disintegration of the new tissue the 
process of proliferation ceases, and hence there is no induration 
or thickening of the base or edges of the ulcer. The base is 
smooth, and is usually formed of the submucous or muscular 
coat of the intestine. The edges are thin and undermined, and 
consist of a well-defined fringe of congested mucous membrane. 
(Fig. 49.) This is best seen when the gut is floated in water. 

Fig. 49. 




A Typhoid Ulcer of the Tnt«8tine (dia^rrammatic). Showing the undermined edges of the ulcer 
and the slough still adherent, a. Epithelial lining, b. SuDuiucous tissue, e. Muscular coat. 
d. Peritoneum. 

In some Cases, however, the sloughing extends deeper through 
the muscular layer to the subperitoneal tissue, and it may thus 
cause perforation and peritonitis. 

The third stage of the process is that of cicatrization. This 
takes place by the resolution of the peripheral heteroplastic 
growth, the approximation and union of the undermined edges 
with the floor of the ulcer, and the gradual formation from the 
margin of an epithelial covering. The gland-structure is not 
regenerated. The resulting cicatrix is slightly depressed, and 
less vascular than the surrounding mucous membrane. There 
is no puckering or diminution in the calibre of the gut. In some 
cases, however, cicatrization does not take place so readily, and 
the floor of the ulcer becomes the seat of a secondary ulceration. 
This usually takes place after the general disease has run its 
course, or during a relapse. Profuse hemorrhage and perfora- 
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tion more commonly result from this secondary ulceration than 
from the primary sloughing of the glands. 

The Mesenteric Glands. — The change in the mesenteric glands 
is probably secondary to that in the intestine. These glands 
become the seat of an acute hyperplasia, and are enlarged, soft, 
and vascular. They usually, like many of the glands in the in- 
testine and the spleen, undergo a gradual process of resolution, 
and thus return to their normal condition. In rare cases, how- 
ever, the capsule of the gland is destroyed, and the softened 
matters may escape into the peritoneal cavity, and so cause peri- 
tonitis. The enlarged glands may also become caseous, and sub- 
sequently calcify. 
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CHAPTER XXXI. 

INFLAMMATION OF MUCOUS MEMBRANES. 

In raucous m,embrane9 inflammatory processes are divided into 
catarrhal, and croupous or fibrinous inflammations. 

Catarrhal Inflammation. — Catarrhal inflammation, or as it 
is more eommouly called catarrh, is much the more frequent. 
In its milder forms this is characterized mainly by an increased 
secretion of mucua. There is merely an increase in the normal 
multiplication of the epithelial cells, together with some hyper- 
emia of the membrane. The small, spherical, newly-formed 
cells which constitute the muens-corpuBcles are produced with 
increased rapidity, the liquid which transudes from the blood- 
vessels is more abundant, and the result is an increased secre- 
tion of mucus, rich in corpuscular elements. These young cells 
are many of them emigrant blood-corpuscles, others are pro- 
duced within the epithelial cells by endogenous multiplication. 
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As the proliferation continues many of the epithelial elements 
become loosened and are discharged with the mucus, and withia 
these groups of bodies may occasionally be seen, which are evi- 
dently young mucus-corpuscles. (Fig. 50.) The secretion of the 
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mucous glands is also increased. Owing to these, changes, the 
mucous membrane becomes swelled and abnormally vascular. 
The increased vascularity is evidenced by redness during life, 
but after death the blood usually passes out of the vessels, and 
the membrane may look paler than natural. 

If the irritation is more severe, the production of young ele- 
ments is more rapid, they are smaller and not so well developed, 
the epithelium loosens and falls off* more readily, and the secre- 
tion becomes puriform from the great number of corpuscular 
elements which it contains. Many of these elements are indis- 
tinguishable from pus-corpuscles, others are somewhat larger 
and resemble the corpuscles of normal mucus. Betw^een the 
corpuscles of mucus and pus there is no line of demarcation, the 
one passing by insensible gradations into the other. The former 
are somewhat larger and more regular in shape than the latter, 
and usually contain only a single nucleus. As the process con- 
tinues the subepithelial tissue is gradually involved, and be- 
comes infiltrated with young cells. Owing to the loss of epi- 
thelium, the surface of the membrane may at the same time 
become more or less irregular, and present numerous irregular 
abrasions or ulcers. 

These changes in the mucous membrane itself are accompa- 
nied by a hyperplasia of the lymphatic structures which it con- 
tains. The lymph-follicles become enlarged from the multipli- 
cation of their elements. Their contents may soften and form 
a minute pseudo-abscess, and this bursting gives rise to a small 
ulcer. These are the follicular ulcers so often seen in catarrhal 
conditions of the pharynx and intestines. The ulceration in 
some cases extends beyond the confines of the follicle. The 
proper glandular structures may also become involved. Their 
epithelium multiplies, the glands become choked with the epi- 
thelial elements, and subsequently atrophy. This is seen in ca- 
tarrh of the stomach. 

The acute process may quickly subside, or it may become 
chronic. In the latter case the vascularity diminishes, but the 
multiplication of elements continues both in the epithelial and 
subepithelial tissue, as does also the increased secretion of mucus 
(suppuration) ; the latter becoming thicker and more puriform 
in character. If this continues for any length of time, the mem- 
brane becomes permanently thickened, the subepithelial tissue in- 
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creases in amount, the lymphatic structures become more or less 
permanently enlarged, and abrasion or ulceration of the mem- 
brane may ultimately result. The enlargement of the lymphatic 
structures often gives to the membrane a nodular or granular 
appearance : this is well seen in the pharynx (follicular pharyn- 
giti8\ In some situations, as the stomach and intestine, the 
membrane often at the same time becomes deeply pigmented. 

Croupous or Fibrinous Inflammation. — This is a more intense 
form of inflammation than the preceding, and is characterized 
by the large proportion of fibrin which the exuded liquids con- 
tain. The fibrin coagulates within and upon the surface of the 
membrane. Fibrinous inflammation may be induced artificially 
by severe irritants, and it occurs in croup, diphtheria, and in 
some cases of dysentery. 

At its commencement the process is simply a severe catarrhal 
one, consisting in an increase in the vascularity of the membrane, 
together with an exudation of liquor sanguinis and blood-corpus- 
cles, and proliferation of the epithelial elements. The propor- 
tion of fibrin exuded, however, is much greater than in the less 
severe catarrhal inflammation, and this coagulates more or less 
completely within and upon the surface of the membrane, in- 
closing, as it does so, the innumerable newly-formed cell-struc- 
tures. 

Q^oup. — In croup the exuded fibrin coagulates principally upon 
the surface of the membrane, where, together with the newly- 
formed cellular elements, it forms the false membrane. This, 
which can readily be removed from the subjacent epithelial 
layers, consists of amorphous or finely fibrillated fibrin inclosihg 
innumerable epithelial cells and pus-corpuscles. In consistence 
it varies considerably, being in some cases firm and tough, in 
others soft and amorphous. After its removal, the membrane 
is left partially deprived of its epithelium. If the process sub- 
sides the epithelium is reproduced and the part returns to its 
normal condition ; but if it continues a fresh false membrane 
is formed. As the inflammation extends downwards into the 
trachea and bronchi, a gradual transition may often be observed 
from croupous to catarrhal inflammation. In the upper part of 
the air-passages, where the process is most intense, the exuda- 
tion is fibrinous, but in passing downwards, where it becomes 
less severe, the membrane is simply coated with mucus. 
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Diphtheria. — lu diphtheria, the exuded liquids also contain a 
large proportion of fibrin. The textural change differs, how- 
ever, from that in croup, inasmuch as the submucous tissue be- 
comes more extensively involved, and the fibrin coagulates not 
only upon the surface but more especially within the substance 
of the membrane ; and hence it cannot be so readily removed. 
The pressure exercised by the exuded substances and by the new 
growth, interferes with the circulation, and so causes the death 
and sloughing of portions of the membrane ; the slough, after it 
has separated, leaving a considerable loss of substance. 
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CHAPTEK XXXII. 

INFLAMMATION OF SEROUS MEMBRANES. 

Inflammatory processes in serous membranes vary in their 
intensity, and in the amount and character of the effusion. 

The process commences, as in mucous nxembranes, with hy- 
persemia, exudation of liquor sanguinis and migration of blood- 
corpuscles, together with increased activity of the epithelial 
elements. The epithelial cells enlacge and become more gran- 

FiG. 51. 




Inflamed Epiploon of a Rabbit. Showing the endogenous proliferation of the epithelial cells. 

X 250. (Cornil and Ranvier.) 

ular, their nuclei multiply, and thus several new elements are 
formed within a single cell (endogenous multiplication), from 
which they subsequently escape, and in this way a number of 
new cells are produced. (Fig. 5i.) The small, round, newly- 
formed elements, together with some of the older cells, and a 
large number of emigrant blood-corpuscles, escape with the ex- 
uded liquor sanguinis into the serous cavity, where they may 
continue to exhibit their formative activity. 

Owing to these changes the membrane loses its natural smooth 
and glistening appearance, and becomes opaque, roughened, and 
exceedingly vascular. Its surface at the same time becomes 
covered with a fibrinous layer, and more or less liquid transudes 
into its cavity. The fibrin, which exudes from the vessels and 
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subsequently coagulates, exists as a soft, elastit^, membranous, 
or reticulated investment, either gluing the two surfaces of the 
membrane together, or, if they are separated by liquid effusion, 
forming a slightly adherent layer. (Fig. 52.) The exuded liquid 
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varies considerably in amount, and is always turbid,.thus differ- 
ing from non-inflammatory effusions. It contains flakes and 
masses of coagulated fibrin and innumerable cell-structures, the 
latter being in the earliest stages of the process almost entirely 
emigrants. Similar elements are imbedded iu the adhereot 
fibrinous layer. 

The nature of the subsequent changes will depend upon the 
intensity of the inflammation, and upou the amount of liquid 
exuded into the serous cavity. If the inflammatory process 
subsides, and the liquid exuded is not sufficient to prevent the 
two surfaces of the membrane from coming into contact, thej- 
grow together and form an adhesion. This constitutes the so- 
called adhesive ijifiammation. 'J'he union is effected by the for- 
mation of fibrous tissue. The small round cells imbedded in 
the fibrinous layer become elongated and spindle-shaped, and 
form connective-tissue cells; the fibrin fibrillates, and numerous 
new vessels are formed. Many of the latter atrophy and disap- 
pear as the organization becomes complete. The process is thus 
precisely similar to that which takes place in the union of an 
incised wound. It ia probable also, that in some eases union 
may take place without the intervention of any fibrinous layer, 
by the formation and growing together of irregular papillary 
outgrowths from the subepithelial tissue. 
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If, however, the inflammatory process is severe, or the surfaces 
of the membrane are separated by a large quantity of liquid 
eftusion, organization and adhesion cannot be thus readily 
effected. If a large quantity of liquid exists in the serous cavity, 
the removal of this becomes necessary before union can take 
place. If the inflammatory process continues, or its severity is 
great, union is prevented by the formation of pus. These two 
conditions must be considered separately. 

The existence of a large amount of eftusion interferes with 
the adhesion of the serous surfaces, and before this can be 
eflfected the absorption of the liquid becomes necessary. In 
some cases this occurs very rapidly. More frequently, however, 
the process is more prolonged, and the subserous connective 
tissue becomes involved before absorption takes place. When 
this is the case the subserous tissue becomes infiltrated with 
young cells, which ultimately form a granulation-tissue beneath 
the layer of proliferating epithelium. The epithelium itself 
gradually becomes less abundant, and the exuded fibrin under- 
goes fatty changes and liquefies. The new granulation-tissue be- 
comes exceedingly vascular, and if the inflammation subsides, 
it gradually develops into connective tissue, and thus a false 
membrane is formed rich in vessels, which takes the place of the 
epithelial layer. As the liquid is absorbed, the two surfaces of 
the membrane come into contact and grow together, the new 
vessels becoming gradually obliterated. 

If the inflammatory process does not subside, or from its 
commencement is of considerable severity, it is attended by the 
formation of large quantities of pus. In this case the emigra- 
tion of blood-corpuscles is so considerable, and the proliferation 
of the epithelial cells so rapid, that the young elements exist in 
large enough numbers to give to the exuded liquid a puriform 
character. The eflFusion is then termed purulent (empyema). 
As the submucous tissue becomes involved, and a granulation- 
tissue is formed, this continues to generate pus, like an ordinary 
granulating wound. If the pus be removed, the suppuration 
may gradually cease, the granulation-tissue develop into a fibrous 
structure, and the union of the serous surfaces thus be eflfected. 
The serous membrane becomes greatly thickened, and the new 
tissue undergoes considerable contraction in the process of its 
organization. 
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CHAPTER XXXIII. 

INFLAMMATION OF THE LIVER. 

Inflammatory processes in the liver are either acute or chronic. 
Acute inflammations, leading to suppuration, are usually infec-' 
tive in their nature, resulting from the transmission of infective 
materials from lesions in the abdominal organs, or in other parts. 
The processes are consequently most frequently disseminated and 
confined to small portions of the hepatic substance. The pus- 
corpuscles — which usually accumulate so as to form an abscess 
— are almost entirely emigrants, although recent investigations 
render it highly probable that they may also originate by the 
endogenous proliferation of the liver-cells. 

Chronic inflammatory processes in the liver lead to a gradual 
increase in the fibrous tissue of the organ, and consequently to 
induration and atrophy of its proper structure. They constitute 
what is known as interstitial hepatitis^ or more commonly as 
cirrhosis. 

CIRRHOSIS OF THE LIVER. 

Cirrhosis of the liver, or interstitial hepatitis, is characterized 
by a gradual increase in the fibrous tissue of the organ, and by 
subsequent atrophy of the liver-cells. Whether all changes in 
the liver in which an increase in the amount of fibrous tissue 
is the most important structural alteration, are to be regarded 
as inflammatory in their nature, or whether in some cases they 
are simple non-inflammatory hyperplasias, is uncertain. In either 
case, however, the ultimate alteration in the hepatic structure 
is much the same. 

The process usually commences in the connective tissue sur- 
rounding the smaller branches of the portal vein, and gradually 
invplves that surrounding the larger ones, until ultimately the 
whole of the interlobular tissue may be increased. The increase 
may be uniform throughout the organ, or greater in some parts 
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than in others. In the earlier stages, if the growth is rapid, the 
tissue is exceedingly vascular, being supplied by new vessels 
derived from the hepatic artery. The cells also are small, round, 
and exceedingly numerous. This stage, however, is not often 
observed, ae the tissue quickly becomes dense and fibrous, and 
ultimately may closely resemble cicatricial tissue. (Fig. 53.) 




The effect of the new growth is ultimately to cause atrophy 
of the hepatic cells, and to obstruct the circulation through the 
portal capillaries and the passage of bile through the bile-ducta. 
This effect is materially increased by the contraction which the 
new tissue undergoes. The hepatic cells in the outer zone of 
the lobules are the first to atrophy ; the new tissue often insinu- 
ating itself between them, so as to gradually involve the inter- 
cellular network. The cells then become smaller and undergo 
fatty metamorphosis ; and ultimately they are completely de- 
stroyed. Those in the central parts of the lobule are in the 
earlier stages but little altered, although they are often stained 
with bile. As the growth extends, however, these also become 
annihilated, and the whole lobule is replaced by connective 
tissue. The cells in the outer part of the lobules are sometimes 
infiltrated with fat prior to their destruction, the cirrhosis 
being associated with fatty infiltration. 

The portal capillaries also become obliterated by the new 
tissue, — hence the ascites, hsematemesis, diarrhoea, enlargement 
of the spleen, and the other results of portal congestion. Obstruc- 
tion of the bile-ducts, although it may give rise to staining of 
the hepatic substance, is rarely such as to interfere with the 
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passage of the bile into the intestine, and hence there is usually 
but little general jaundice. 

Physical Characters. — The liver in the early stages is usually 
slightly enlarged, the enlargement being almost uniform. The 
edge is rounded and thickened. If the new tissue is very rapidly 
produced, the consistence may be somewhat diminished ; more 
commonly, however, the organ is from the first tougher than 
natural and breaks down less readily under the finger. The 
characters which it subsequently presents depend upon the dis- 
tribution of the new tissue. If this is uniform, there will be a 
gradual and almost uniform diminution in size, and the surface 
and shape will be but little altered. If on the other hand — as 
is much more frequently the case — the new tissue is more abun- 
dant in some parts than in others, or undergoes irregular con- 
traction, the resulting atrophy will be correspondingly irregular 
and the surface of the organ will be granular and nodular. In 
the latter stages, the liver is exceedingly firm, dry, tough, and 
fibrous. On section, the new tissue is visible to the naked eye 
surrounding the lobules and in many parts completely replacing 
them. This gives to the cut-surface a mottled granular appear- 
ance, the lobules themselves contrasting with the new interlobu- 
lar tissue ; and this appearance is sometimes increased by fatty 
infiltration of the cells in the peripheral zone. The capsule also 
is considerably thickened, and the organ in many parts stained 
with bile. 

Red Atrophy. — This is the condition of the liver which re- 
sults from long-standing mechanical congestion, such as is caused 
by disease of the heart. It is characterized by an increase of 
the interlobular tissue, by atrophy of the liver-cells, and by dila- 
tation and thickening of the hepatic vein. The cells in the 
centre of the lobule usually atrophy and perish before those at 
the circumference, and there is an accumulation of black pig- 
ment within them and around the radicles of the hepatic vein. 
The liver in the early stage is increased in size, not from the in- 
terstitial growth but from the large amount of blood which it 
contains. On section it presents a peculiar mottled appearance, 
the centre of the lobules being of a dark red color, whilst the 
peripheral portions are of a yellowish-white. This is the true 
nutmej^ liver. The subsequent atrophy results partly from the 
obstruction to the return of blood by the hepatic vein, and partly 
from the pressure of the interlobular growth. 
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CHAPTEK XXXIV. 

INFLAMMATION OF THE KIDNEY. 

Inflammatory processes in the kidney present certain varia- 
tions according as the accompanying structural changes have 
their principal seat in the tubular epithelium or in the intertu- 
bular connective tissue. They comprise, suppurative^ interstitial^ 
and tubal nephritis. These must be considered separately. 

SUPPURATIVE NEPHRITIS. 

Acute inflammatory processes in the kidney attended by the 
formation of pus, give rise to renal abscesses. Such processes 
are for the most part associated with inflammation of the pelvis 
of the kidney (pyelitis), occurring from renal calculus, stricture 
of the urethra, or enlargement of the prostate. They are also 
met with in pyaemia. They appear usually to be infective in 
their nature, and to result from the transmission of infective 
materials from some primary lesion, this being in some cases an 
inflamed pelvis— in others — as in pyaemia — a lesion more remote. 
The resulting suppurative processes — as is always the case in 
infective inflammations — are consequently disseminated, and nu- 
merous abscesses are thus formed in the substance of the organ. 
These abscesses are often surrounded by a zone of hypersemic 
tissue. They may gradually coalesce, and so form one large 
abscess, occupying the greater part of the kidney substance. 

INTERSTITIAL NEPHRITIS. 

Interstitial nephritis, or as it is more frequently called, cirrho- 
sis^ or granular degeneration of the kidney, is the most frequent 
of those morbid processes which constitute Bright's disease. 
The process is usually chronic in its course, and is characterized, 
like the corresponding one in the liver, by a gradual increase of 
the fibrous tissue of the organ, and by the consequent atrophy 
of the tubal structures. 
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The first chauge in the kidney consists in an increase of tite 
connective tissue, between the urine tubes. In the earliest 
stages of the process the intertubular tissue becomes abnormally 
vascular and infiltrated with young cells. If the growth is very- 
rapid, these may be exceedingly numerous, and the intercellular 
substance soft and amorphous. (Fig. 54.) More commonly, how- 
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ever, the process is less acute, and the cells less njmerous, and 
the new tissue quickly becomes developed into a fibrous struc- 
ture, the bloodvessels at the san e time diminishing in number. 
This is the condition in which it is usually met with. These 
changes are almost entirely limited to the corticil portion of the 
kidney, and although here the_^ ire n oie or le^is general, the 
new growth is more abundant in '>onie parts than in others, 
being usually most so around the Malpighun bodies, and in the 
neighborhood of the capsule, with which it ie closely united. 
In this stage the tubes and their epithelium are unaflected. 

In this early stage the kidney is often somewhat increased in 
size, the capsule usually separates less readily than in health, 
and the surface of the organ is slightly granular. On section, 
the cortical substance is in some cases paler, in others redder 
than natural. The latter is the case when the process is second- 
ary to mechanical congestion. The cut surface also looks ob- 
scurely granular. The Malpighian bodies stand out as red 
points, and the bases of the pyramids and surface of the organ 



216 INFLAMMATION OF THE KIDNEY. 

are frequently hypersemic. The consistence of the organ is 
usually denser and tougher than natural. This, however, will 
vary with the character of the new tissue, as will also the 
increase in size and the irregularity of the surface. If the new 
tissue is slowly developed and consists principally of fibres, the 
size will be but little increased, whereas ^he increase in con- 
sistence and the granular condition will be more marked. If, 
on the other hand, the process is more acute, and the cellular 
elements predominate, there will be a greater increase in size, 
the granular character will be slight, and the consistence may 
be even softer than natural. 

The second stage in the process consists in the atrophy of the 
tubular structures. This is owing to the pressure exercised by 
the intertubular growth, and to the cicatricial contraction which 
it undergoes. It is consequently not uniform, but is.more marked 
in some parts than in others. The organ gradually diminishes 
in size, owing to the atrophy of the cortex, which may ulti- 
mately become almost completely destroyed. The bloodvessels 
become irregularly compressed, in many parts being entirely 
obliterated: their walls also become thickened. The tubes, like 
the vessels, are not uniformly affected. Many of them are 
unaltered, or merely slightly dilated, whilst others become com- 
pletely destroyed. The epithelium at the same time gradually 
undergoes retrogressive changes, so that it contains molecular 
fat. In the latter stages of the disease there is sometimes a 
proliferation of the epithelium, which accumulates within the 
tubes. The irregular pressure exercised by the new growth also 
gives rise to the formation of cysts. These originate partly in 
the Malpighian capsules, and partly in the urine tubes — the 
latter becoming irregularly dilated. 

In this more advanced stage the kidney is diminished in size. 
Its surface is more granular, the capsule more thickened and 
adherent, and it cannot be removed without tearing the kidney 
substance. The superficial vessels are seen unduly marked in 
the depressions between the granulations. The cortex is tough 
and fibrous, of a yellowish-gray or buff* color, mottled with yel- 
low streaks and patches ; and usually some small cysts are dis- 
tributed throughout it. Calcareous deposits are also often seen 
as white streaks between the tubes of the pyramids. 

Cirrhosis of the kidney is essentially a chronic disease, and 
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occurs most frequently in middle and advanced life. It appears 
to be especially associated with the gouty diathesis. It is, how- 
ever, a frequent result of an irregular life, intemperate habits, 
and the abuse of alcohol. It is also produced by long-standing 
mechanical congestion of the organs, such as occurs in heart 
disease and pregnane}-. 

When occurring as the result of mechanical congestion, the 
organs present somewhat different characters from those above 
described. The interstitial growth in the cortex takes place 
more uniformly, and hence the granular condition is less marked. 
The subsequent atrophy also is much less, and the appearance of 
the organs becomes altered from the large amount of blood 
which they contain. 

TUBAL NEPHRITIS. 

Tubal nephritis, or as it is also called acute desquamative 
nephritis^ is another of those morbid processes which constitute 
Bright's disease, of which it is the most common acute variety. 
The process, which has its seat mainly in the cortex, comprises 
an increase in the vascularity of the organ, exudation into the 
urine tubes, and swelling and proliferation of the tubular epi- 
thelium. 

The earliest change in the organ consists in an increase in its 
vascularity and exudation into the urine tubes. Many of the 
capillaries at the same time frequently rupture, and thus there is 
an escape of blood-corpuscles and of liquor sanguinis into the tubes 
of the cortex ; hence the blood and " blood-casts " in the urine 
which are so characteristic of the early stage of the disease. This 
hypersemia and exudation are followed by swelling and pro- 
liferation of the epithelium in the cortical tubes. The epithelial 
elements become swollen and granular. (Fig. 55.) The granules, 
which are often so numerous as to occlude the nucleus of the 
cell, are probably albuminous matters w^hich have been taken 
up by the protoplasm. They are soluble in acetic acid, and thus 
differ from molecular fat. This is the condition known as 
"cloudy swelling " The enlarged and granular epithelial cells 
then proliferate, and thus a number of new elements are pro- 
duced. These, together with the older cells, which become 
loosened, accumulate within and distend the tubes of the cortex. 
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(Fig. 55), and some of tliem are washed away and appear in the 
urine as "epithelial casta," 

Owing to these changes the organ becomes considerably in- 
creased in size and exceedingly vascular. The capsule separates 
readily, exposing a perfectly smooth, but very vascular surface. 
The consisteuce is diminished, the tissue breaking with a soft 
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friable fracture. On section, the increase in the size of the 
organ is seen to be principally due to the increased thickness of 
the cortex. This is either of reddish-brown, or of an opaque 
white or pale buft' color : these ditferences depending upon the 
relative proportion of blood, and of accumulated epithelial ele- 
ments. Although in the earliest stage the color is redder than 
natural, it usually soon becomes pale and opaque. This is owing 
to the swelling of the epithelial elements, and to their accumu- 
lation in the cortical tubes. The blood becomes expressed from 
the iutertubular vessels, and hence the increased vascularity is 
most evident in the Malpighian corpuscles, beneath the capsule, 
and in the pyramidal jwrtion of the organ. The Malpighian 
corpuscles stand out as prominent red points, and the pyramidal 
cones are of a deep red color, thus contrasting strongly with the 
pale opaque cortex. 

The termination of the process varies. The increased vascu- 
larity and epithelial proliferation may subside, and the newly- 
formed elements passing away in the urine, the organ gradually 
return to its normal condition. This is the most common ter- 
mination when the inflammation is the result of scarlet fever. 
In other cases the disease continues ; and although the vascu- 
larity diminishes, the vitality of the epithelial elements has be- 



TUBAL NEPHRITIS. 219 

come so much impaired from the inflammatory process, that 
they undergo retrogressive changes.' The cells then continue to 
come away with the urine adherent to the casts, but instead of 
presenting the swelled granular appearance as in the earlier stage 
of the disease, they contain molecular fat. This fat gradually 
increases in amount as the degeneration proceeds, until it may 
fill the cells, and ultimately as these are destroyed appear as free 
molecules and granules on the tube-casts. 

This fatty degeneration of the epithelium is attended by cor- 
responding changes in the appearance of the organ. The redness 
diminishes, and the Malpighian corpuscles are less prominent. 
The enlarged cortex presents a uniform yellow tinge, studded 
with minute ;^llowish-white streaks. This is owing to the 
presence of fat in the epithelial elements. 

This fatty stage, if not far advanced, may undoubtedly pass 
ofi*. The degenerated cells are carried away by the urine, from 
those w^hich remain in the tubes the fat is probably partially 
absorbed, the retrograde process gradually ceases, and the organ 
may return to nearly its normal size and condition. If, however, 
the degeneration is considerable and the epithelium becomes 
extensively destroyed, the disease usually terminates fatally, 
and after death many of the tubes are found denuded of their 
epithelium. Whether this loss of the epithelium is ever suffi- 
cient of itself to cause a diminution in the bulk of the kidney to 
such an extent as to give to it a granular surface, appears to be 
doubtful. Such a result is certainly rare. The organ usually 
remains large and smooth to the termination of the disease. If, 
however, the tubular is associated with an intertubular change 
(cirrhosis), as is frequently the case, atrophy, and consequently 
a granular surface will readily ensue. 
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CHAPTER XXXV. 

INFLAMMATION OF THE LUNGS. 

t 

In the lungs, inflammatory processes comprise the three fol- 
lowing varieties: Croupous^ catarrhal^ and interstitial pneumonia. 
Of these, the former occurs as an independent afl:ection, whereas 
the two latter are almost invariably the result of some antece- 
dent pulmonary or bronchial lesion. 

CROUPOUS PNEUMONIA. 

Croupous^ exudative^ or loba?* pneumonia, is characterized by 
intense hypersemia and by the exudation of a large amount of 
fibrinous material into the pulmonary tissue. It is termed 
" croupous " because, like the croupous inflammation of mucous 
membranes, the exuded liquid contains a large quantity of fibrin. 
This form of pneumonia almost invariably aftects an extensive 
portion of the lung, hence the term " lobar " which is applied 
to it. The process is commonly described as consisting of three 
stages — 1st, that of engorgement, 2d, that of red hepatization^ 
and 3d, that of gray hepatization. 

In the first stage, that of engorgement, the lung becomes ex- 
ceedingly vascular, the changes in the bloodvessels and circula- 
tion being such as have been already described as characteristic 
of inflammation. The organ is of a dark red color, its specific 
gravity and absolute weight are increased, its elasticity is di- 
minished, it is less crepitant than natural, and pits upon pressure. 
Its cut surface yields a reddish tenacious liquid. 

In the second stage, that of red hepatization, there is an exu- 
dation of liquor sanguinis and migration of blood-corpuscles into 
the pulmonary tissue. Some of the vessels may also rupture, 
and thus small extravasations occur. The exuded liquid con- 
tains a large quantity of fibrin, which coagulates within the air- 
vesicles and in the interstices of the interlobular tissue, the 



CROUPOUS PNEUMONIA. 221 

coagulum inclosing numerous red and white blood-corpuscles. 
The lung is now much heavier than in the preceding stage. It 
contains but little or no air, usually sinks in water, and cannot 
be artificially inflated. It does not crepitate under the fingers, 
but is remarkably friable, breaking down readily with a soft 
granular fracture. The cut surface, which is of a dark red color, 
presents a granular appearance, the granules being the plugs of 
fibrin contained in the air- vesicles. Throughout this stage there 
usually appears to be little or no alteration in the alveolar epithe- 
lium or in the inter-alveolar connective tissue. 

The third stage, that of gi^ay hepatization^ is characterized by 
cell-proliferation. The epithelium within the air vesicles multi- 
plies, as do probably the cells in the inter-alveolar tissue, and 
thus a number of new cells are produced. These new cells, 
together with the innumerable emigrant blood-corpuscles, are 
imbedded in the coagulated fibrinous material. The weight, 
density, and friability of the lung now become even greater than 
in the preceding stage, although the granular aspect of the cut 
surface is less marked. The most prominent feature, however, 
is the alteration which takes place in the color of the organ. 
This gradually changes from a dark red to a gray or yellowish- 
white. This is owing partly to the pressure exercised upon the 
bloodvessel& by the exuded substances and newly-formed cells, 
and partly to the disintegration of the red corpuscles. 

Such are the characteristic changes which occur in croupous 
pneumonia. In those very numerous cases, however, in which 
the pneumonia is secondary or occurs in debilitated subjects, the 
changes in the lung present several deviations from those which 
have been above described. In these secondary pneumonias the 
exuded substances are less abundant and contain much less fibrin, 
the cell growth is less active, and consequently the weight of 
the lung is much less increased. The organ is also softer in con- 
sistence and less friable, than when the process occurs in a healthy 
person. In many cases indeed, slight friability and rottenness 
of the lung are almost the only evidences which exist of the 
pneumonic change. 

The pneumonic process may terminate in the four following 
ways : 

1st. In Besolution. — The gradual return of the lung to its nor- 
mal condition is much the most frequent termination of croupous 
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pneumonia. The coagulated fibrin liquefies, many of the young 
cells entangled in it undergo fatty degeneration and disintegra- 
tion, and thus the inflammatory products become so altered that 
they can be removed either by absorption or by expectoration. 
Granular pigment is also mixed with the softened matters and 
appears in the expectoration. This is probably partly derived 
from the extravasted blood, and is partly that which normally 
exists in the interlobular connective tissue. Where this process 
of liquefaction and disintegration is taking place in the lung, 
the granular appearance of its cut surface is completely lost. It 
is of a yellowish-gray color, and a tenacious puriform liquid can 
be expressed from its substance. As the softened matters become 
absorbed, the circulation is gradually restored, and the organ 
ultimately attains its normal characters. 

2d. In Abscess. — The formation of an abscess is a rare result 
of simple pneumonia. It may, however, take place if the emi- 
gration of blood-corpuscles is very abundant and the cell prolif- 
eration is very active. The pus is always mixed with broken- 
down pulmonary tissue. It is when the pneumonic processes 
are induced by septic matters and are thus disseminated, as in 
pyaemia, that the formation of abscess is so liable to occur. 

3d. In Gangrene. — Still more rare than the preceding is the 
occurrence of gangrene. Two conditions appear to be principally 
concerned in bringing about this result : one is the interference 
with the supply of blood by the extensive formation of coagula 
in the pulmonary and bronchial vessels, together w^ith consider- 
able hemorrhage into the pulmonary tissue ; the other, is the 
contact of putrid substances with the pneumonic tissue — as the 
putrid secretion in a dilated bronchus. 

4th. In Phthisis. — This, which is a very common result of 
catarrhal pneumonia, is a comparatively rare sequence of croup- 
ous inflammation. If, however, the inflammatory products are 
not removed by absorption and expectoration, they may gradu- 
ally become caseous, and subsequently by undergoing a process 
of softening, give rise to the formation of cavities. This is asso- 
ciated with an increase in the interlobular connective tissue 
(Interstitial Pneumonia). 
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CATARRHAL PNEUMONIA. 



Catarrhal or lobular pneumonia difters from the preceding, in- 
asmuch as in it there is but little or no exudation of coagulable 
material, the process being mainly characterized by proliferation 
of the alveolar epithelium. It thus somewhat resembles ca- 
tarrhal inflammation of mucous membranes — hence the term 
" catarrhal " which is applied to it. This form of pneumonia is 
almost invariably at its commencement limited to single lobules 
or to groups of lobules, and does not like the croupous variety 
involve simultaneously large tracts of pulmonary substance. It 
is consequently also known as lobular pneumonia. 

Catarrhal pneumonia very rarely occurs as an independent 
aftection, but is almost always preceded by catarrhal changes in 
the bronchial mucous membrane, and it appears in many cases 
to be an extension of the catarrhal process from the latter to the 
air-vesicles. Collapse of the air-vesicles frequently precedes the 
pneumonic process, and appears especially to favor its occur- 
rence. It presents acute and chronic varieties. 

Acute Catarrhal Pneumonia. — Acute catarrhal pneumonia 
is most common in children and young adults. In children it 
is much more common than the croupous variety. It is always 
preceded by capillary bronchitis, and results from an extension 
of the inflammatory process from the bronchi to the air-vesiclea. 
The collapse of the air-vesicles which is so frequently caused by 
the bronchitis, appears greatly to favor the occurrence of thi* 
pneumonic change. 

The catarrhal process consists in enlargement and proliferation 
of the alveolar epithelium, together with more or less hyperse- 
mia and serous exudation from the surrounding bloodvessels. 
The newly-formed elements are large and spheroidal, usually 
containing one, sometimes two or three, bright and compara- 
tively small nuclei, and in a more advanced stage, molecular fat. 
As they increase in number they completely fill and distend the 
alveolar cavity. On section of the lung, the pneumonic lobules 
are seen scattered through its substance, as small reddish-gray 
nodules, with a smooth and slightly granular surface. The im- 
mediately surrounding lung-tissue is usually hyperfemic and 
cedematous, and frequently collapsed. In a more advanced 
stage the newly-formed elements undergo fatty metamorphosis. 
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and the nodules change from a reddish to a yellowish-gray color. 
As the process continues, the numerous small pneumonic nod- 
ules gradually coalesce, and thus tliere may be formed large 
masses of reddish-gray friable consolidation. Resolution and 
the return of the lung to its normal condition may occur in this 
stage. Such a result, hAvvever, owing to the abundant, cell- 
growth, is far less common than in croupous pneumonia. Very 
frequently the fatty metamorphosis of the new elements is in- 
complete, consequently they do not become absorbed, but the 
pneumonic masses become caseous, and the disease thus passes 
into the chronic stage. 

Chronic Catarrhal Pneumonia and Pulmonary Phthisis. 
— Chronic catarrhal pneumonia plays the most important part 
in the production of pulmonary phthisis. It may be the result 
of the above-described acute process, or, as is much more fre- 
quently the case, it is from the commencement a chronic change. 
The process, like the acute, is almost invariably preceded by 
catarrh of the bronchial mucous membrane, and is characterized 
mainly by the development and accumulation of cellular ele- 
ments within the pulmonary lobules. The pneumonic nodules, 
however, very rarely .undergo complete fatty metamorphosis 
and resolution, but gradually become caseous^ and the resulting 
caseous masses become themselves the seat of subsequent 
changes, whilst at the same time they cause changes in the pul- 
monary tissue. 

The question of the nature of the morbid processes which 
occur in the lungs in pulmonary phthisis has already been briefly 
alluded to, when speaking of tubercle in these organs (see '* Tu- 
bercle in the Lungs "). It was there seen that these processes 
are for the most part pneumonic in their character, the pneu- 
monic products subsequently becoming caseous, and that in the 
comparatively few cases in which tubercle is met with, it is much 
more frequently to be regarded as a secondary than as a primary 
growth. Both the croupous and catarrhal forms of pneumonia 
may, by terminating in caseation, be causes of phthisis. In 
croupous pneumonia, however, such a result is rare, whilst in 
the catarrhal forms it is exceedingly frequent. Acute catarrhal 
pneumonia, as already stated, often terminates in caseation, and 
it may thus be a cause of phthisis. Many of the cases of acute 
phthisis in children and young adults, such as occur after 
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measles and whooping-cough, and are usually known as tuber- 
culosis, are of this nature. It is catarrhal pneumonia, however, 
in its chronic form, that is the most frequent cause of pul- 
monary phthisis, because in it caseation of the pneumonic prod- 
ucts is the rule, whereas in the acute form and in croupous 
pneumonia this is only an occasional sequence. 

Chronic catarrhal pneumonia, like the acute variety, is proba- 
bly invariably secondary to catarrhal processes in the bronchial 
mucous membrane, to which the proliferation of the alveolar 
epithelium and its accumulation within the alveolar cavities 
must be regarded as owing. The extreme frequency w^ith which 
the development of phthisis is preceded by successive attacks of 
bronchial catarrh is a well-established clinical fact, the im- 
portant bearing of which upon the successful treatment of the 
disease it would be difficult to over-estimate. The first effect 
of such catarrhal processes in the bronchi is to cause an increased 
secretion of mucus. This is ultimately followed by thickening 
of the mucous membrane, and by an increase in the peribron- 
chial connective tissue with more or less irregular contraction 
and dilatation of these tubes. The changes in the bronchi pre- 
cede and probably determine the accumulation and subsequent 
caseation of cellular elements within the pulmonary lobules, 
which constitute the primary anatomical feature of the very 
great majority of cases of phthisis. 

The development of the catarrhal pneumonia which succeeds 
the changes in the bronchi, appears to be owing partly to the 
extension of the catarrhal process from the terminal bronchioles 
to the air- vesicles, and partly to the collapse of the air-vesicles 
which so frequently results from the accumulation of mucus 
within the smaller tubes. The occurrence of collapse especially 
favors the proliferation of the alveolar epithelium. This is prob- 
ably owing to the removal of the normal pressure from the 
alveolar bloodvessels, which consequently become more or less 
enlarged and the blood tends to stagnate within them. In 
whichever of these ways the epithelial proliferation is induced, 
the newly-formed cells gradually accumulate within the alveoli, 
which, together with the terminal bronchioles, thus ultimately 
become filled with cellular elements. Probably in many cases 
the accumulation is increased by the inhalation of some of the 
bronchial secretion. As the process continues the isolated pneu- 

15 
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monic nodules become confluent, and so form large masses of 
consolidation, until ultimately the whole lung may become 
involved. 

These accumulations of cells almost invariably atrophy and 
undergo partial fatty metamorphosis, this appearing to result 
from the pressure to which they are subjected within the alveoli. 
The gray pneumonic nodules and larger masses of consolidation 
thus become yellow and caseous. The changes which subse- 
quently take place in the caseous masses vary : they may either 
gradually dry up and become calcified, or undergo a process of 
disintegration and liquefaction. Which of these changes occurs 
is probably partly determined by the extent of the accumulation 
within the alveoli. If this is not suflScient to exercise an inju- 
rious influence upon the alveolar w^alls and their vessels, the 
caseous masses may gradually atrophy, dry up, and become 
infiltrated with calcareous particles, and the resulting cretaceous 
mass, ultimately becoming encapsuled by fibrous tissue, under- 
goes no further change. If, however, the accumulation within 
the alveoli is so great as to cause considerable pressure upon the 
surrounding parts, and thus to interfere materially with the 
circulation, the caseous masses become softened and disinte- 
grated, as do also the alveolar walls and the adjacent structures, 
and in this way a cavity is produced. 

Whilst these processes are progressing within the alveoli, 
changes of a diflferent nature are taking place in the pulmonary 
tissue, the extent,and nature of which principally depend upon 
the chronicity of the catarrhal process. These changes mainly 
consist in a hyperplasia of the pulmonary connective tissue (in- 
terstitial pneumonia). This tissue increases around the small 
bronchi and bloodvessels, around the alveolar walls, which thus 
become thickened, and it also forms capsules around the pneu- 
monic masses which have dried up or become calcified. The 
more chronic the catarrhal process and the resulting caseation, 
the more abundant is the growth of connective tissue, so that 
in the most chronic cases of phthisis the pulmonary substance 
may be almost completely replaced by a dense fibroid growth. 
The new connective tissue, which continues to contract after its 
formation, causes diminution in the size of the lung, retraction 
of the thoracic walls, and dilatation of the bronchi. The bron- 
chi often become dilated in this way to such ai^ extent as to 
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form cavities, and thus many of the cavities in phthisical lungs 
are produced. 

The adenoid tissue around the bloodvessels and in the neigh- 
borhood of the alveoli and small bronchi also increases, and 
thus large tracts of this tissue are found associated with the 
fibrous growth. There is frequently at the same time a devel- 
opment of true tubercle, this, aa already stated, being probably 
in most cases secondary to the caseous pneumonic products (see 
"Tubercle in the Lungs"). The tubercles can only be recog- 
nized as such in the earlier stages of their development ; when 
they have become completely caseous, they cannot be distin- 
guished from the other caseous products. It is important not 
to confound all the minute nodules met with in phthisical hmgs 
^with true tubercle. Many of these are the little gray masses of 
pneumonic consolidation ; others, again, are transversely-divided 
bronchi with thickened walls and caseous contents. 



INTERSTITIAL PNEUMONIA. 

Interstitial pneumonia is a chronic process, and is character- 
ized by an increase in the connective tissue of the lung, which 
is precisely similar to that which occurs in the liver and kidney, 
where it constitutes cirrhosis. The process in the lung, however, 
difters from that in these organs inasmuch as it rarely, if ever, 
occurs as a primary and independent afiection. The newly- 
formed tissue, like all other inflammatory growths of connective 
tissue, is at first rich in cells and bloodvessels, but it subsequently 
becomes converted into a dense, fibrous, contracting structure. 

An increased growth of connective tissue in the lung is almost 
invariably preceded by some other inflammatory process either 
in the lungs or bronchi. It may be stated generally that all 
chronic pneumonic or bronchitic processes are attended by an 
increase in the pulmonary connective tissue. In phthisis, as 
has been seen, this tissue increases ; and the more chronic the 
disease the greater is the increase. In the most chronic cases 
the pulmonary tissue may be almost completely replaced by a 
dense fibrous growth, which, from its contractile properties, 
causes a diminution in the size of the lung and dilatation of 
the bronchi : such a condition has been described as " fibroid 
phthisis." Simple chronic croupous pneumonia also leads to an 
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interstitial growth. In chronic pleurisy, again, the connective 
tissue in the superficial parts of the lung is considerably in- 
creased, dense septa of it passing inwards from the subpleural 
tissue. Chronic bronchitis is also frequently attended by an in- 
crease of the connective tissue, which occurs at first around the 
bronchi, but subsequently may involve other portions of the 
lungs. In that form of it which results from the inhalation of 
irritating particles, and terminates in ulceration of the bronchi, 
catarrhal pneumonia, and destruction of the lungs — the so-called 
"Colliers'" and "Knife-grinders' Phthisis," &c. — the fibrous 
growth is very considerable (see " Pigmentation of the Lungs "). 
Whether interstitial pneumonia ever occurs as a primary and 
independent affection is extremely doubtful, although such a 
condition has been described under the name of " cirrhosis of the 
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CHAPTER XXXVI. 

INFLAMMATION OF THE BRAIN AND SPINAL CORD. 

Inflammatory processes in the nervous centres are probably 
nuich less frequent than was formerly supposed. Many of those 
morbid changes in the brain and spinal cord which are attended 
by softening, and which were at one time regarded as the result 
of inflammation, are now known to owe their origin to simple 
interference with the vascular supply, such as results from em- 
bolism, thrombosis, or degenerative changes in the walls of the 
bloodvessels (see " Fatty Degeneration of Brain"). 

The irritation which determines the occurrence of inflamma- 
tion in the brain or cord, is most frequently some external vio- 
lence — a blow, simple concussion, or fracture of the osseous 
framework. In other cases it is diseased bone, as in the inflam- 
mation of the brain which so often results from disease of the 
petrous portion of the temporal bone. 

The resulting inflammatory process is almost invariably limited 
to small portions of the cerebral or spinal substance. It is at- 
tended by the formation of pus, and usually leads to the forma- 
tion of an abscess. The earliest change consists in intense and 
localized hyperemia, which is frequently attended by rupture 
and minute extravasations. The nervous tissue then becomes 
infiltrated with young cells and considerably softened, and pre- 
sents a uniform red or mottled color. The nerve-fibres become 
disintegrated, the nerve-cells undergo fatty degeneration, and 
may thus form the "inflammatory," or "exudation corpuscles" 
(see Fig. 3, b\ In most cases the accumulation of young cells is 
suflScient to give rise to the formation of an abscess, and a yel- 
lowish or reddish puriform liquid takes the place of the original 
softened mass. The tissue surrounding the abscess is also hy- 
persemic, softened, and infiltrated with cells. The abscess may 
gradually extend, or it may become limited and encapsuled by 
the formation of connective tissue from the neuroglia. When 
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thus eticapsuled, it may gradually dry up into a caseous or cal- 
careous mass, or the absorption may be more complete so as to 
leave little more than a cicatrix. Respecting the source from 
which the young cells are derived, — they are probably almost 
entirely emigrants, although they are possibly also partly the 
offspring of the cells of the neuroglia. The nerve-cells them- 
selves appear to undergo no active changes in inflammation. 

In addition to these localized and suppurative inflammatory 
processes, changes of a much more chronic nature, and much 
wider and more general in their distribution — which are proba- 
bly to be regarded as inflammatory — are met with in the nervous 
centres. These are characterized by a gradual increase in the 
connective tissue (neuroglia) and by atrophy and disintegration 
of the proper nervous elements. 

Inflammatory Softening. — Conditions of softening of the 
cerebral or spinal substance resulting from inflammation, other 
than those which have been above described, probably rarely, if 
ever, occur as 'primary lesions. Most varieties of softening, 
which were formerly described as inflammatory — either from 
the red color of the softened tissue, or from the acuteness of the 
process — result, as already stated, from embolism (see " Embolism 
in the Brain"), or are simply passive degenerative changes, in 
which more or less extravasation of blood has taken place into 
the softened tissue (see "Fatty Degeneration of Brain"). In- 
flammation and consequent softening of the nervous tissue, 
however, by no means unfrequently occurs as a secondary process. 
It takes place especially around clots of blood or other morbid 
products within the brain or spinal cord, and results from the 
injurious influence which these substances exercise upon the im- 
mediately adjacent structures. Such a result is not unfrequent 
in cases of cerebral hemorrhage. The nerve-tissue immediately 
surrounding the clot becomes the seat of an inflammatory pro- 
cess, and it is found after death softened, hypersemic, and in- 
filtrated with young cells. Inflammation of the superficial 
portions of the cerebral and spinal substance also occurs as the 
result of meningitis. 
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CHAPTER XXXVII. 

CHANGES IN THE BLOOD AND CIRCULATION. 

HYPEREMIA. 

Hyperemia or congestion is excess of blood in the more or 
less dilated vessels of a part. Whatever increases the pressure 
of the blood, or diminishes the resistance of the vessels, may be 
a cause of hypenemia. Hypersemia, is active or arterial^ and 
mechanical or venovs. These two varieties must be considered 
separately. 

ACTIVE HYPERiEMIA. 

Active hypersemia is an excess of blood in the arteries of a 
part, with, in most cases, an acceleration of the flow. 

Causes. — The causes of active hypersemia may be divided into 
those which increase blood-pressure, and those which diminish 
arterial resistance. 

1. Increased Blood-pressure. — This occurs most commonly from 
interruption of the main current of blood in any particular part, 
owing to which increased pressure is thrown upon the collateral 
vessels. These vessels thus become dilated, the amount of blood 
in them is increased, and the flow^ is accelerated. This, which 
is known as collateral hypercemia^ is seen after the obstruction 
of the main current from any cause, as from the ligature of the 
vessel, or from its occlusion by a thrombus or embolus (see 
" Embolism ")• 

General obstruction in the capillaries of a part will in the 
same way cause a compensatory hypersemia This is exempli- 
fied by the application of external cold causing contraction of 
the superficial capillaries and congestion of internal organs ; and 
by obstruction of the capillaries in one part of an organ causing 
hyperjemia of the parts adjacent. 
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2. Diminished Arteinal Resistance. — This is much the most 
frequent cause of active hypersemia. It may arise from — 

a. Relaxation or paralysis of the ivall of the vessel. — The relaxa- 
tion of the muscular coat of an artery and the consequent dila- 
tation of the vessel, may be owing either to the direct paralysis 
of the vaso-motor nerve supplying it, or to the irritation of a 
sensory nerve. The effects of direct paralysis of the vaso-motor 
nerves are seen in the active congestion of the head and neck 
which follows pressure upon the sympathetic in the neck, as by 
an aneurism ; and in the unilateral congestion which results from 
experimental sections or disease of one-half of the spinal cord. 
Some emotional conditions also are attended by paralysis of the 
vascular nerves and consequently by acti^^ hyper^emia : this is 
seen in blushing. Certain substances again taken internally 
produce vaso-motor paralysis, as the nitrite of amy!, alcohol, 
tobacco, &c. 

Relaxation and dilatation of the arteries is also produced by 
the irritation of a . sensory nerve, in those parts in which the 
nerve originates. Active hyperaemia from this cause has already 
been described when speaking of it as the earliest change in the 
process of inflammation. The irritation received by the sensory 
nerves is reflected by the vaso-motor centre to the bloodvessels, 
and causes dilatation of the vessels and increased rapidity of 
flow. In inflammation, this irritation is so severe as to cause 
not only dilatation of the vessel, but also changes in its walls, 
which ultimately lead to the retardation of the blood-flow and 
exudation of liquor sanguinis and blood-corpuscles. If the irri- 
tation be less intense or less prolonged in its action it produces 
simply dilatation of the vessels and increased rapidity of flow — 
I.e., active hypersemia. This is seen in the congestion of the 
skin which results from friction, heat, and many irritating sub- 
stances ; in the priapism that sometimes results from the pas- 
sage of a catheter ; and in many similar conditions. 

/^. Sudden removal of external pressure. — The sudden removal 
of external pressure from vessels is followed by their dilatation, 
and consequent hypersemia. As examples of hypersemia from 
this cause may be mentioned that which results from dry cup- 
ping, and from the sudden removal of ascitic fluid, and of the 
fluid from a hydrocele. 

y. Atony of the walls of the vessels from mal-nutrition, — This is 
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a much less important cause of hypersemia. Fatty degeneration 
of the muscular and internal coats of the smaller arteries may, 
however, in some cases, lead to their dilatation, and thus be a 
cause of active hyperemia. 

Results. — The results of active hypenemia are principally 
such as might be expected to follow from an increase in the 
amount of the arterial blood, and in the rapidity of its flow, in 
any particular organ or tissue. There is increased redness and 
pulsation, a sensation of throbbing being often experienced by 
the patient. There is also an increase in bulk. The temperature 
at the same time undergoes a marked elevation ; as much as 10° 
Fahr. has been observed after injuries of the spine, and experi- 
mental sections of the sympathetic. Serous effusions, hemor- 
rhage, and thrombosis — so common as results of mechanical 
hypersemia — are rarely met wnth. If the hypersemia is of long 
duration, the small arteries become permanently enlarged, and 
their walls thickened. Function may, or may not, be interfered 
with. It is in the nervous centres that functional changes are 
most frequently met with. They include great excitability, 
parsesthesise of sight and hearing, convulsions, &c. 

MECHANICAL HYPEREMIA. 

In mechanical hypersemia the excess of blood is principally in 
the veins, and the flow, instead of being accelerated, is retarded. 

Causes. — The causes of mechanical hypersemia are such as 
interfere w^ith the return of the blood by the veins, either by 
directly impeding its exit from any vein or system of veins, or 
by diminishing the normal circulating forces. They are: 

1. A Direct Impediment to the Return of Blood by the Veins. — 
This is the most fertile cause of mechanical hypersemia. Any 
obstruction to the return of blood by the veins is followed by 
distension and impeded flow behind the obstruction. The con- 
gestion of the abdominal viscera which results from the ob- 
struction t'O the portal circulation in cirrhosis of the liver, and 
of the lung in mitral constriction and regurgitation ; that of 
the systemic circulation in insufficiency of the tricuspid valve; 
and that of the lower extremities from the pressure of the gravid 
uterus on the iliac veins, are a few of the numerous familiar 
examples of mechanical hypersemia from this cause. 
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2. Gravitation. — This becomes an important auxiliary in the 
production of hypersemia in disease, especially when it is asso- 
ciated with diminished cardiac power. The eftect of gravitation 
in determining congestion of the most dependent parts is ex- 
emplified in chronic exhaustive and in many of the acute febrile 
diseases, in which the nutrition generally becomes impaired, the 
heart's power weakened, and in which the patient is unable fre- 
quently to change his position. The integuments of the back, 
and the posterior portions of the lungs, are the parts which are 
thus most frequently affected. 

3. Increased Local Resistance. — This results from diseased con- 
ditions of the arterial walls, owing to which they either lose 
their elasticity and contractility, and thus their power of equal- 
izing and regulating the blood-flow, or become considerably 
enlarged. In either case the circulation will be impeded, and 
accumulation of blood and retardation of flow take place in the 
veins beyond. Such conditions arise from atheromatous, fatty, 
and calcareous changes in the arterial walls, and are most com- 
mon in advanced life. The part they play in the production of 
senile gangrene has been already alluded to (see " Senile Gan- 
grene "). 

4. Diminished Cardiac Power. — This is one of the most impor- 
tant causes of mechanical hypersemia, especially when it is asso- 
ciated with any of the preceding ones. The motor power of the 
heart becomes impaired in many of the chronic exhausting dis- 
eases, also in the acute febrile diseases, as in typhus and typhoid 
fever, and in all those conditions of degeneration and softening 
of its structure which lead to the dilatation of its cavities. In 
whichever of these ways the vis a tergo is diminished it will tend 
to produce venous hypersemia. 

Results. — Long-continued mechanical hypersemia leads to 
impairment of vitality and function. The tissues gradually at- 
rophy and undergo retrogressive changes, although from the 
amount of serosity and blood which they contain their size and 
absolute weight may be increased. Their temperature becomes 
lowered. The most important results, however, of this variety 
of hypersemia are the transudation of serum, hemorrhage, throm- 
bosis, and gangrene. 

The transudation of serum into the surrounding tissues, con- 
stituting oedema and dropsical eflftision, results most frequently 
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from direct venous obstruction. Its occurrence is greatly favored 
by the stretching of the walls ot the vessels, and by the damage 
which their structure sustains. The transuded serum usually 
differs from blood-serum in being of lower specific gravity, and ' 
in containing more water and less of the solid constituents. The 
greater the pressure, the more nearly does the transuded liquid 
resemble the liquor sanguinis, and the greater is the amount of 
albumen which it contains. If the pressure be very great it may 
yield a fibrinous coagulum. 

Another result of mechanical hypersemia is hemorrhage. This 
usually occurs only when the obstruction to the venous current 
is very great. Those vessels which are the least supported are 
the first to give way. The hemorrhage into the stomach in cir- 
rhosis of the liver, and into the lung in mitral disease, are familiar 
examples of hemorrhage from this cause. 

Not only does blood escape from the vessels by rupture of their 
walls in mechanical hypersemia, but the red blood-corpuscles 
pass through the walls of the capillaries into the surrounding 
tissues without rupture taking place. This passage of the red 
corpuscles through the capillary walls, which was discovered by 
Cohnheim, may be observed in the web of the frog's foot after 
ligature of the femoral vein. The corpuscles in passing through 
the vessel become constricted in their centre, so as to assume an 
hour-glass shape. This emigration only occurs when the obstruc- 
tion is considerable. 

The occurrence of thrombosis^ as the result of mechanical ob- 
struction, will be described in the following chapter. 

Gangrene only occurs from mechanical hypersemia when the 
obstruction is very general and complete. It has been already 
described under the head of " Gangrene." 

Post-mortem Appearances of Hyperemia. — The post-mortem 
appearances presented by hypersemic organs and tissues vary 
considerably. Very frequently, parts which were hyperaemic 
during life show no signs of it after death. If the blood does 
not coagulate rapidly it passes on into the veins, and thus the 
recognition of arterial and capillary hypersemia very often be- 
comes impossible. The eflTect of gravitation must also be taken 
into account in estimating hyperemia. After death the blood 
naturally gravitates to the most dependent parts : this is seen 
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in the post-mortem congestion of the posterior portions of the 
lungs, and of the most dependent portions of the various coils 
of the intestine. The uniform redness of post-mortem staining, 
again, must not be confounded with the redness of hypersemia. 
In capillary and arterial hypersemia, the color is red, and the 
injection often presents the appearance of a capilliform network. 
If very intense, it may to the naked eye appear uniform, but a 
lens will always discover its capillary nature. "When the veins 
are the seat of the hypersemia the injection is called ramiform, 
and the color is dark blue. 

The anatomical peculiarities in the distribution of the vessels 
will, however, materially affect the appearance of the hypersemia. 
In the intestines it is often punctiform, being situated in the 
vessels of the villi ; so also in the kidney, when its seat is the 
Malpighian corpusclefs. A punctiform appearance may also be 
produced by minute extravasations of blood. If the hypersemia 
is of long standing, the tissue becomes pigmented. This is often 
well seen in the stomach and intestines, also in the lungs. 
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CHAPTER XXXVIII. 

THEOMBOSIS. 

ft 

Thrombosis is a coagulation of the blood within the vessels 
during life, owing to changes in the walls of the vessel itself, or 
to impeded blood-flow. The coagulum is called a thrombus. It 
may form in the heart, in the arteries, in the capillaries, or in 
the veins. It is much the most common in the last-named ves- 
sels. 

Thrombi must be distinguished from the coagula that form 
after death, and also from those formed in the last moments of 
life, which are so commonly found in the cardiac cavities. Post- 
mortem coagula are soft, and are often divisible into two layers, 
colored and uncolored ; they do not adhere to the walls of the 
vessel, and rarely completely fill its cavity. The clots formed 
in the heart just before death constitute a connecting link be- 
tween post-mortem coagula apd thrombi. They are usually 
more or less decolorized, and are firmer in consistence, and more 
fibrinous than post-mortem clots. They are not firmly adherent 
to the cardiac walls, but are often so entangled amongst the 
columnse carnese, chordae tendinese, and papillary muscles, that 
they cannot be quite readily separated. They appear to be the 
result of the mechanical defibrination of the blood by the cardiac 
contractions just before death ; the contractions not being suf- 
ficiently strong to empty the cavities, some of the blood remains 
behind, and becomes " whipped up " and defibrinated. These 
clots are most common in the right cardiac cavities, and they 
often extend some way into the pulmonary artery and aorta, 
from which, however, they can very readily be removed. They 
are met with most frequently in those cases in which death has 
taken place slowly, and in which there has been a gradual loss 
of power in the cardiac contractions. The proportion of fibrin 
in the blood will also materially influence the extent of their 
formation. 
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A thrombus^ or ante mortem clot, is firmer, drier, and more 
fibrinous than either of the preceding, and it is adherent to the 
walls of the vessel. Its characters, however, vary with its age, 
and with the circumstances under which it originates. When 
freshly-formed it is of a dark-red color, and soft gelatinous con- 
sistence, closely resembling the post-mortem clot. It gradually 
becomes paler, drier, less elastic, and more friable. If it is 
rapidly produced — the circulation being suddenly arrested in a 
portion of a vessel, as by the application of a ligature — the co- 
agulum at once completely fills the vessel, and as it becomes 
firmer it maintains a more or less uniform structure. Thrombi, 
however, which have undergone a slow and gradual formation, 
are rarely thus uniform in structure, but are made up of numer- 
ous concentric layers, and so present a stratified appearance. 
This is owing to the coagulation taking place gradually upon 
the inner surface of the vessel, and to the white corpuscles ad- 
hering to the successive layers of coagulum. These corpuscles, 
from the property which characterizes them of adhering to one 
another and to the sides of the vessels, and especially to any 
porous substances with which they may come in contact, cohere 
with the layers of fibrin as they are deposited ; so that ulti- 
mately the thrombus is made up of layers of fibrin and white 
corpuscles more or less alternately and concentrically arranged. 
This gives to it a stratified appearance. 

The thrombus may completely or only partially fill the cavity 
of the vessel. In most cases, however, when coagulation has 
commenced, it proceeds until the vessel is obstructed, and when 
once this has occurred, the formation of the thrombus continues 
to extend in the course of the vessel until it meets with a current 
of blood strong enough to arrest its progress. Its ultimate ex- 
tent will thus mainly depend upon the vessel in which it is formed, 
upon the size and situation of the collateral branches, and upon 
the force of the circulating current. The direction in which the 
coagulation principally extends, whether in the arteries or veins, 
is consequently backwards, from vessels of smaller to those of 
larger calibre ; the formation of the thrombus continuing until 
it meets with a current suflSciently strong to restore the circula- 
tion, which in many cases is as far as the entrance of the next 
large collateral vessel. The end of the thrombus next the heart 
is rounded and conical in shape. 
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The thrombus when ooce formed either becomes organized or 
sevens. The former is most frequent in the arteries, the latter 
in the veins and heart. 

Organization. — This consists in the gradual transformation of 
the thrombus into connective tisane. A thrombus which is un- 
dergoing a process of organization gradually diminishes in size, 
it becomes more and more decolorized, firmer and more fibrous 
in consistence, its union with the wall of the vessel becomes more 
intimate, and ultimately it becomes converted into a fibro-cellular 
eord. These changes are principally owing to the white blood- 



Soon after the formation of the thrombus the number of white 
blood-corpuscles which it contains becomes greatly increased, 
whilst that of the red ones diminishes. In a somewhat more 
advanced stage the red corpuscles almost entirely disappear, the 
fibrin becomes firm and homogeneous, and in addition to the 
round white corpuscles, numerous anastomosing spindle-shaped 
cells with oval nuclei make their appearance in the clot, (Fig, 
56,) The intercellular material then becomes fibrillated, the 
walls of the vessel become infiltrated with cells, and numerous 
new bloodvessels are formed which intersect the thrombus in all 
directions. These vessels communicate with the cavity of the 
thrombosed vessel, and with its vasa vasorum. (Fig. 57.) The 




vascular fibrillated structure into which the thrombaa has be- 
come organized, gradually undergoes a process of atrophy and 
contraction, the new vessels disappear, and ultimately it is con- 
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verted into a fibro-cellular cord. In some eases it becomes cal- 
cified, and thus forms a phlebolith. 

Kespetting the source from which the large number of new 
cells which make their appearance in the thrombus are derived, 
it appears to be moat probable that they originate from white 
blood-corpuscles, and not from cells belonging to the walls of 
the vessel. "Whether, however, they are all of them the offspring 
of the corpuscles which originally existed in the clot, or whether 
some of them may not be derived from other sources aud sub- 
sequently penetrate it, is unknown. From these corpuscles the 
elongated connective tissue-cells are produced. The exact source 
from which the fibrillated intercellular material ia derived — 
whether the fibrin itself fibrillates, or whether it disappears, and 
the fibres are derived from the protoplasm of the cells— is equally 
uncertain. 
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Softening. — If the thrombus does not become organized, it 
usually undergoes a process of softening and liquefaction: this 
is most common in the veins and heart. It is probable also that 
in some cases the thrombus may become absorbed. The soften- 
ing most frequently commences in the centre of the clot, and 
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gradually extends towards the circumference. The thrombus 
breaks down into a soft pulpy material, which sometimes has 
the appearance of pounded cooked meat ; and in other cases is 
distinctly puriform in character. Under the microscope it is 
seen to consist of albuminous granules, molecular fat, and more 
or less altered red and white blood-corpuscles. These changes 
in the clot are frequently owing simply to the disintegration of 
the fibrin, but in some cases it is probable that the thrombus 
may suppurate, and that owing to the proliferation of the white 
blood-corpuscles which it contains it becomes converted into 
true pus. The whole of the thrombus may thus become softened, 
or the process may be limited to the more central portions, whilst 
the external layers become organized. Very frequently as the 
older portions of the clot are becoming disintegrated and softened, 
fresh coagulation takes place at its extremities. 

Causes. — The causes of thrombosis are of two kinds — those 
which lead to a retardation of the blood-flow, and those in which 
there is some abnormal condition of the walls of the vessels or 
of the blood. 

1. Thrombosis from Retardation of the Blood-Jlow may result 
from — 

a. Interruption or narrowing of the vessel. — This occurs after 
the application of a ligature. Coagulation commences at the 
point of contact, and extends as far as the first large collateral 
branches, thus permanently closing the vessel. The pressure 
exercised by tumors, cicatricial tissue, extravasations of blood, 
and the closure of a vessel by the impaction of an embolus, may 
in the same way by impeding or arresting the circulation cause 
thrombosis. Genferal obstruction in the capillaries of a part 
also (Causes coagulation in the adjacent veins. 

p. Solution of the continuity of the vessel, — The formation of a 
thrombus after the division or tearing of a vessel, constitutes 
the means by which the hemorrhage is immediately arrested : 
there must either be thrombosis or continuous hemorrhage. In 
the arteries, the severed end of the vessel contracts and retracts 
within its sheath, coagulation commences around it, and extends 
upwards as far as the first large collateral branch. In the veins, 
hemorrhage is frequently arrested by the valves, and the forma- 
tion of a thrombus will evidently depend upon the relative sit- 
uations of the valves and collateral vessels. The hemorrhage 

16 
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from the uterus after the separation of the placenta, is arrested 
either by uterine contraction or by thrombosis. 

y. Dilatation of the vessels, or of the heart. — The most familiar 
example of thrombosis from this cause, is that which occurs in 
an aneurism. The greater the amount of dilatation the greater 
is the retardation of the blood-flow. The coagulation commences 
at the sides of the vessel, and may extend until it completely 
fills the cavity. Coagulation from the same cause is not uncom- 
mon in the dilated plexuses of the prostate gland. In the he art 
thrombosis is most frequent in the auricles. It usually com- 
mences in the auricular appendix, where there is very little pro- 
pulsive power, and it may gradually extend into the auricular 
cavity. It is also met with in the ventricles, commonly com- 
mencing here between the columnae carnese. 

d. Diminished cardiac power. — This is a common cause of 
thrombosis in the veins. The coagulation commences just be- 
hind the flaps of the valves, from which it gradually extends 
into the cavity of the vessel. This appears to be owing to the 
force of the current not being sufficiently strong to completely 
open the valves, and the blood consequently stagnates and co- 
agulates behind. them. The crural and iliac veins, the venous 
plexuses of the back, and the cerebral sinuses, are the situations 
in which thrombosis from this cause is most frequently met with. 
It occurs in the course of many chronic exhausting diseases in 
which the cardiac power becomes diminished, and has long been 
known under the name of " phlebitis." It is especially frequent 
in phthisis, cancer, and in chronic diseases of the bones and 
joints. The state of the blood, which often contains an excess 
of fibrin, together with the quiescent condition of the patient, 
materially aid in causing the coagulation. 

2. Thrombosis from Abnormal Conditions of the Vessels or of 
the Blood. 

a. Causes in the vessels. — Any abnormal condition of the walls 
of a vessel may be a cause of thrombosis. When the wall be- 
comes abnormal it acts as a foreign body, and the blood coagu- 
lates upon it, and may continue to do so until the cavity of the 
vessel becomes filled with coagulum. Thrombi produced in this 
way are consequently stratified. The walls of a vessel may be- 
come altered as the result of inflammatory processes, and in- 
flammation was formerly regarded as the main, if not the only, 
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cause of thrombosis ; hence thrombosis in veins is frequently 
termed '' phlebitis " at the present day. Inflammation of veins 
is certainly rare as a primary condition, although it not unfre- 
quently results from the formation of a thrombus. When occur- 
ring primarily, inflammatory processes, both in the arteries and 
the veins, have their seat in the external and middle coats or in 
the deeper layers of the intima. They never commence in the 
lining membrane of the vessel : this only becomes aftected sec- 
ondarily. The vitality of the lining membrane becomes impaired 
as the result of the inflammatory process, and when this has 
occurred it acts as a foreign body, and thus there is a tendency 
for the blood to coagulate upon its surface. In other cases the 
lining membrane is completely destroyed, and the subjacent 
diseased tissues thus come into contact with the circulating 
blood, and in the same way cause the formation of a thrombus. 
Such inflammatory changes occur in the arteries, constituting 
the condition known as " atheroma," which, in the smaller ves- 
sels, may be a cause of thrombosis. In the heart they constitute 
endocarditis ; and here also, as has been seen, coagulation may - 
take place upon the abnormal surface of the inflammatory veg- 
etations. (See " Endocarditis.") 

The walls of a vessel may also become altered and thus throm- 
bosis result, from inflammation or gangrene of the tissues in 
which it is situated. The vitality of the vessel becomes destroyed 
and the blood coagulates within it ; and by this means the oc- 
currence of hemorrhage is frequently prevented. The projection 
of new formations, as cancer, into the cavity of vessels, causes 
in the same way the formation of a thrombus. 

/?. Causes in the blood, — The greater the proportion of fibrin in 
the blood, the more readily will coagulation take place ; henee 
all those conditions in which the fibrin is increased favor the 
occurrence of thrombosis. An excess of fibrin, however, is 
probably never suflScient in itself to determine the formation of 
a thrombus ; it can hence only be regarded as a predisposing 
cause. It is especially in those conditions in which the circula- 
tion is impeded from diminished cardiac power, that an excess 
of fibrin in the blood becomes an important agent in producing 
thrombosis. 

Results. — The results of thrombosis comprise certain changes 
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in the walls of the vessels, more or less obstruction to the circu- 
lation, and embolism. These must be considered separately. 

1. Changes in the vessels. — More or less alteration in the wall 
of the vessel is an invariable consequence of the formation of a 
thrombus. When the thrombus undergoes a process of organ- 
ization, it becomes, as already described, intimately united with 
the vascular wall. The latter in the first place becomes infil- 
trated with cells and considerably thickened, but ultimately, 
together with the thrombus, gradually atrophies. It is when 
the thrombus softens and becomes disentegrated that the most 
important changes take place in the vessel. These changes are 
of an acute inflammatory nature, and appear to result from the 
irritating influence of the softened thrombus. They are most 
frequently observed in the veins, where softening is most liable 
to occur. 

The walls of a vein within which a thrombus is softening are 
considerably thickened, so that the vessel more resembles an 
artery. The inner surface has lost its translucency, and is of a 
dead opaque color. The vasa vasorum are hypersemic. Under 
the microscope, the cells of the intima and of the middle and 
external coats, are found to be considerably increased in num- 
ber, and numerous white blood-corpuscles are seen infiltrating 
the difterent textures. In some cases small collections of pus 
are seen in the external coat. Similar changes are observed in 
the arteries. 

2. Obstruction to the circulation. — The consequences of the ob- 
struction to the circulation which results from the formation of 
a thrombus, will depend upon the rapidity of its formation, the 
matiare and size of the vessel obstructed, the situation and num- 
ber of the collateral branches, and the force of the circulating 
curreaat. When a thrombus forms in a vein of small size and 
there are numerous collateral vessels, as in the prostatic or uter- 
ine plexuses, the circulation is but little interfered with, and no 
symptoms of obstruction result. If, however, the main trunk 
of a large vein becomes obliterated, as that of the femoral or 
iliac veins, the obstruction is followed by hypersemia, the ex- 
tent and duration of which will depend upon the facility with 
which the cireulatkm can be restored by the collateral vessels. 
Thrombosis in the above-named veins frequently occilrs in the 
latter stages of many chronic diseases, especially in phthisis ; 
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also in the puerperal state, where it gives rise to the condition 
known as phlegmasia dolens. The formation of a thrombus here 
is followed by oedema and swelling of the limb, which becomes 
tense, elastic, and painful. In the early stage there may be some 
cyanosis, but this is usually quickly followed by a pallid white- 
ness of the surface. There is often more or less tenderness in 
the course of the vein, which feels enlarged, hard, and knotted, 
owing to the secondary inflammatory changes in its walls. At 
the same time there is frequently swelling and tenderness of the 
lymphatics, which may be seen as red lines traversing the limb. 
DiflFuse inflammation of the skin and subcutaneous cellular tissue 
may also occur. These changes are owing partly to the me- 
chanical impediment to the circulation, and partly to the ob- 
struction of lymphatics, and to the secondary inflammatory pro- 
cesses in the vein and tissues which ensue. The circulation is 
usually ultimately restored ; but if the impediment has been of 
long duration, the tissues become thickened, and the limb is left 
in a hard, indurated, and somewhat enlarged condition. 

The formation of a thrombus in an artery is followed in the 
first place by anaemia of the parts supplied by it ; the ultimate 
result will depend upon the facility witji which the circulation 
can be restored by the collateral vessels. If the circulation is 
quickly re-established, as is usually the case, the vitality of the 
tissues may not become impaired ; but if not, the part may 
undergo a process of molecular disintegration and softening, the 
softened tissue often being surrounded by a zone of hyperemia 
which results from the attempt to establish a collateral circula- 
tion. 

3. Mnibolism. — Portions of the thrombus may be carried away 
by the circulation, thus constituting embolism. This, which is 
the most important result of thrombosis, will be considered in 
the following chapter. 
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CHAPTER XXXIX. 



EMBO.LISM:. 



Embolism ib the arrest of solid substances circulating in the 
blood in veaeela which are too small to allow them to pass. The 
solid substances are termed emioli. These are very various in 
their nature. 

By far the most frequent source of emboli are thrombi, por- 
tions of which are carried from the seat of their formation by 
the circulation, and become arrested in distant vessels — thus 
constituting embolism. A thrombus may give rise to emboli 
in various ways. It may soften and break down, and if the 
lumen of the vessel be thus restored, its fragments become dis- 
tributed by the blood-current. In those 
cases in which the. thrombus does not fill 
the vessel, portions of it may readily be 
carried away by the biood passing over it. 
Perhaps, however, the most frequent way 
in which a thrombus gives rise to embo- 
lism, is by its conical end being broken 
oft' by the current of biood from a collat- 
eral vessel. The formation of a thrombus, 
as already described, usually ceases oppo- 
site the entrance of a large collateral ves- 
sel, and if its conical end project a little 
I. way into the cavity of this vessel it may 
E be readily broken off by the blood-current. 
- (Fig. 58.) It is especially venous thrombi 
8 which gives rise to embolism : the veins 
of the leg, the iliac, hypogastric, and 
jugular veins being amongst the most common sources. Emboli 
from cardiac thrombi are also exceedingly common ; whilst those 
from arterial are the least frequent. 
Emboli may, however, originate independently of throraibi: 
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vegetations, and calcareous or atheromatous masses separated 
from the valves of the heart, or from the inner surface of arteries ; 
portions of new growths, as carcinoma, which having perforated 
the vessels, have been carried away by the current ; parasites 
which have made their way into the interior of vessels ; pigment 
granules, and other substances, may all constitute emboli. 

The emboli become arrested in the first vessels they meet with 
which are too small to allow them to pass : the size of the vessel 
will consequently depend upon the size of the embolus. They 
are often so minute that they pass into and become impacted 
in the smallest capillaries. The seat of impaction is usually at 
tiie bifurcation of the vessel, or where, from the giving oiF of 
branches, the calibre is diminishing rapidly. (See Fig. 59.) Thus 
emboli originating in the systemic veins or in the right cardiac 
cavities, will most commonly become arrested in the vessels of 
the lungs ; those originating in the arteries, the left cardiac 
cavities, or the pulmonary veins — in the sjstemic arteries and 
capillaries, especially in those of the spleen, kidneys, and brain: 
and those originating in the portal venous system — in the hepatic 
branches of the portal vein. In some cases, however, the smallest 
emboli may pass through the capillaries of the lungs and become 
arrested in those of the kidneys, spleen, or other organs. Thus, 
with the exception of emboli originating in the portal vessels, 
the seat of arrest is the arteries or capillaries. 

The emboli are usually carried in the direction of the main 
current ; hence those carried by the aortic stream more com- 
monly pass into the thoracic aorta than into the carotid and 
subclavian vessels, and into the left carotid and renal artery 
than into the corresponding arteries of the opposite side. Grav- 
itation also influences the direction in which they are carried, 
especially those of large size which move somewhat more slowly 
than the blood-stream. Owing to this, they are more common 
in the lower lobes and posterior parts of the lungs than in the 
superior and anterior portions of these organs. 

Th^e embolus when arrested, may either completely or only 
partially fill the cavity of the vessel. If, as is frequently the 
case, the arrest takes place at a point of bifurcation, the embo- 
lus may partially fill both branches, allowing a small stream of 
blood to pass. This may break off portions of it, and so cause 
secondary emboli, which become impacted in more distant ves- 
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eels. The amount of obstruction which immediately follows the 
arrest, will partly depend upon the nature of the embolus itself. 
If this is from a soft recently-formed thrombus, it will adapt 
itself to the cavity of the vessel, and so completely occlude it. 
If, on the other hand, it is irregular in shape and firm in con- 
sistence, as a calcified cardiac vegetation, it may not fill the ves- 
sel, but allow a small current of blood to pass it. 

The arrest of the embolus and the consequent obstruction to 
the circulation, are followed by the formation of thrombi behind 
and in front of it, which extend as far as the entrance of the 
first large collateral vessels. {Fig. 59.) If the embolus does not 
completely fill the vessel, fibrin is depos- 
ited in successive layers upon its surface 
until the occlusion of the vessel is com- 
plete, and then the secondary thrombus 
extends as in the former ease, until it 
meets with a current of blood strong 
enough to arrest its progress. If the em- 
bolus is a portion of a soft thrombus, it 
will in most cases be impossible to distin- 
guish it from the secondary thrombus 
fureatfoii of a htanch of the which surrounds it. If, however, it is a 
C™«on'''f t5?rombi"b?Eiiid calcarcous mass, or a portion of an old 

»udinfrontutit,andtheeileD- ,, , -, ,, , ,. .. - . , 

lion of ibeseas fiiraa the en- thromous, it may usuallv 06 aistinguisbed 

Irsnce of thn ne»t collaleral , 

"sseiB. JR &iiboiuB, ( (. from the more recent secondary coagulum. 
The changes in these secondary thrombi 
are similar to those already described as occurring in the pri- 
mary, — comprising adhesion to the wall of the vessel, softening, 
and organization. 

Results. — The results of embolism are of two kinds : those 
depending upon the mechanical obstruction to the circulation, 
and those produced by the irritating or infective properties of 
the emboli themselves. 

The first series of changes are those occurring in the walls of 
the vessel within which the embolus becomes arrested. If the 
embolus possesses no infective properties, being derived from a 
source where no putrefactive changes are taking place, it, to- 
gether with the thrombus which it causes to form around and 
beyond it, simply becomes organized or reabsorbed, and the walla 
of the vessel become more or less thickened. If, on the other 
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hand, the embolus is impregnated with pus or putrid substances, 
it is very liable to cause inflammation and sloughing of the 
walls of the vessel within which it is impacted. 

The most important changes, however, resulting from embo- 
lism are those which take place in the organ or tissue, the ves- 
sels of which have become plugged by the emboli. The first 
effect of the plugging of a vessel by an embolus, is the arrest of 
the circulation through it, and if the vessel be the main nutrient 
or functional artery, this is followed by the sudden cessation of 
the function and nutrition of the part. Thus, plugging of one 
of the larger arteries in the brain is followed by sudden loss of 
consciousness and paralysis (apoplexy) ; plugging of the pul- 
monary artery, by sudden asphyxia ; and of the coronary arteries, 
by sudden paralysis of the heart. The subsequent changes will 
depend upon the structure of the organ, the arrangement of its 
vessels, and the facility with which a collateral circulation can 
be established. If the circulation be quickly re-established by 
the collateral vessels, the part recovers itself without undergoing 
any structural -change, and its nutrition and functions are re- 
stored. If, however, this is not the case, and the nutrient sup- 
ply is materially interfered with, either by the obstruction of 
the main vessel, of the principal branches, or of the capillaries 
themselves — the death of the part must necessarily ensue. The 
interference with the circulation is in great measure dependent 
upon the thrombosis which occurs around the impacted embolus. 
The whole of the tissue thus cut off may suddenly die, or, as is 
more commonly the case, it undergoes a process of gradual mo- 
lecular disintegration. This molecular death is in most cases 
attended by softening, and the softened tissues are usuallly sur- 
rounded by a zone of intense hypersemia, which results from the 
stress which is thrown upon the collateral vessels. This zone of 
hypersemia is very characteristic, and indicates at once the nature 
of the lesion. 

The hypersemia of the adjacent vessels, which results from the 
obstruction of the main or of several of the smaller branches, 
very frequently leads to the extravasation of blood. The dis- 
tended capillaries give way, and the blood escapes and infiltrates 
the surrounding tissues. The tract of tissue within which the 
circulation has thus become arrested from the impaction of the 
embolus and the resulting thrombosis, and whicji is more or less 



250 CHAKOBS IH THE BLOOD AKD CIRCULATION. 



exteneively iDfiltrated with blood, is kuown at 
infarct. These hemorrhagic infarcts are very frequently met 
with, especially in the lungs, spleen, and kidneys. They are red 
masses of consolidation, and owing to the diatribution of the 
bloodvessels, are usually wedge-shaped, the apex of the cone 
being towards the centre of the organ. If the circulation is not 
quickly restored, a process of molecular diseutegration and soft- 
ening commences in the central portions of the infarct. (Fig. 60.) 
The more complete the obstruction, the more vascular the tissue, 
and the less the vessels are supported, the greater is the amount 
of infarction, and the more rapid the softening and disintegration 
that ensues. 




MconS&ry thrumhus (fh). I. Outre of Infarct w 
travmatiuD. Z. Area of colJat«ra] hypenCDiia. i 

The subsequent changes which take place in the red infarct 
depend upon its size, upon the extent to which the circulation 
in it is interfered with, and upon the nature of the embolus 
which caused the infarction. If the infarct is small and the 
circulation still continues in parts of it, and if the embolus pos- 
sesses no infective properties, the coagulated blood may gradually 
become decolorized, and the mass become partially absorbed or 
organized. The infarct then changes from a dark red to a 
brown or yellow tint, the fibrin becomes organized into connec- 
tive tissue, and the whole gradually contracts, until ultimately 
a cicatrix may be all that remains to indicate the change. If, 
however, the infarction is considerable, and the circulation is 
completely arrested, a process of molecular disintegration and 
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softening commences in the central portions of the tissue which 
may ultimately involve the whole mass, and the infarct then 
becomes converted into a pulpy granular material, which may 
subsequently dry up and become en capsuled. Lastly, if the em- 
bolus possesses infective properties, as when it is derived from a 
part where putrefactive inflammatory changes are going on, it 
sets up inflammatory processes both in the vessel within which it 
becomes impacted, and also in the surrounding thrombosed tis- 
sue. In this case the infarct rapidly becomes disintegrated, and 
is converted into a purulent liquid. This is the embolic abscess. 
In all these secondary changes which take place in the infarct, 
its most external portions are surrounded by a red zone of hy- 
persemic tissue. This is exceedingly characteristic. 

EMBOLISM IN THE BRAIN. 

The impaction of emboli within the vessels of the brain is one 
of the causes of cerebral softening. The softening resulting from 
embolism is, for the most part, entirelj'- dependent upon the ob- 
struction to the circulation caused by the embolus. It is rapidly 
induced, and is usually attended by the extravasation of blood, 
and it constitutes by far the most frequent condition known as 
acute red softening. If, however, the interference with the cir- 
culation is slight, there may be no extravasation of blood and 
the process of disintegration may be more gradual, so that the 
softened portions are white in color, and the condition resembles 
the chronic white softening already described as resulting from 
degeneration of the cerebral bloodvessels (see " Fatty Degenera- 
tion of the Brain "). The softened tissue will also be white in 
color when one of the large vessels is obstructed, so that a large 
portion of one hemisphere loses its vitality. In such cases, only 
the pia mater and the most superficial layers of the cerebral sub- 
stance may be hyperseraic. In almost all cases in which soften- 
ing of the cerebral substance results from embolism, the embolus 
is arrested in one of the vessels beyond the circle of Willis, be- 
cause here the circulation cannot be readily restored by the 
collateral vessels. 

When the interference with the circulation is attended by 
considerable extravasation of blood, the softened portion, in the 
early stage, is either of a uniform dark red color, or presents 
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numerous red hemorrhagic points. The softening is most 
marked in the centre, whilst the hyperemia and redness may 
extend for some distance around it, so as even to involve the 
membranes. Under the microscope, the softened portion is seen 
to consist of broken-down nerve-fibres, altered blood-corpuscles, 
granules of fat, and tlie large granular corpuscles which result 
from the fatty degeneration of the nerve-cells and of the cells of 
the neuroglia (see Fig. 3, b). The surrounding capillaries are 
dilated and filled with coagula, and the granular corpuscles en- 
velop their walls. In a more advanced stage all trace of nerve 
structure is lost, the softened mass becomes decolorized, and 
passes from a dark red color to a chocolate, brown, yellow, or 
even white. It may liquefy and form a cyst ; more commonly, 
however, it gradually dries up, and a process of repair takes 
place by the growth of the surrounding neuroglia, which forms 
a fibrous network in the place of the softened tissue. This con- 
tracts, and ultimately a cicatrix with hsematoidin crystals may 
be all that remains. 
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Brain, inflammation of, 229 

inflammatory softening of, 230 
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bloodvessels of, 154 
cells of, 153 

clinical characters of, 163 
colloid, 1(52 
' development of, 155 
encephaloid, 159 
epithelial, 159 
lympliatics of, 155 
scirrhus, 157 

secondary changes in, 157 
stroma of, 154 
structure of, 153 
varieties of, 157 
Cartilage inflammation of, 186 
Caseation, 42, 145 

of pneumonic products, 226 
of tubercle, 138 
Carcinomata, 153 
Catarrh, 204 

Cell, as seat of nutrition, 19 
deflnitiou of, 20 
limiting membrane of, 20 
nucleus of, 22 
protoplasm of, 20 
CeUs, constitution of, 19 
genesis of, 22 
"indifl*erent," 95 
multiplication of, 22 
physiology of, 21 
Cell-wall, nature of, 21 
Cerebral softenings, 47 
Clots, post-mortem, 237 
ante-mortem, 238 
Colloid cancer, 162 

degeneration, 53 
Condylomata, 148 
Congestion, see '*" '' Hypersemia. " 
Connective tissue, fatty infiltration of, 56 

inflanmiation of, 189 
suppuration of, 191 
Cornea, inflammation of, 187 
Corpora amylacea, 72 
Corpuscles, exudation, 40 
Croup, 206 
Cysts, 169 

Degeneration, 39 

amyloid, 61 
calcareous, 74 
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Degeneration, causes of, 39 . 

colloid, 53 

fatty, 41 

mucoid, 52 

pigmentary, 79 
Diphtheria, 207 
Disease, definition of, 17 

Embolism, 246 

in brain, 251 

results of, 248 
Emigration of white blood-corpuscles in inflammation, 175 
Encephaloid cancer, 159 
Enchondromata, 123 
Endocarditis, 196 

acute, 196 
chronic, 197 
Epithelioma, 159 
Exostoses, 127 
Exudation corpuscles, 40 

in inflammation, cause of, 181 

of liquor sanguinis in inflammation, 177 

in mechanical hypersemia, 234 

Fat, source of, in fatty degeneration, 45 

infiltration, 55 
Fatty degeneration, 41 

causes of, 44 

of arteries, 45 • 

of brain, 47 
of heart, 50 
of muscle, 49 
infiltration, 55 

of connective tissue, 56 - 
of heart, 57 
of liver, 58 
of muscle, 56 
Fibromata, 102 
Fibroplastic tumor, 108 

Gangrene, 24 

causes of, 28 

dry, 25 

evidences of, 25 

moist, 25 

senile, 30 
Genesis of cells, 22 
Glioma, 109 
Gluge, corpuscles of, 40 
Gray granulation, the, 135 
Gummata, 113 

Hsematoidin, 80 

Heart, fe,tty degeneration of, 49 

infiltration of, 57 
inflammation of, 196 
Hemorrhagic infarct, 250 
Heterology, 96 
Homology, 96 
Hypersemia, 231 

active, 231 

mechanical, 233 

post-mortem appearances of, 235 

17 
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Hyperplasia, 88 
Hypertrophy, 87 

Infarct, 250 
Infiltrations, 40 
Infiltration, fatty, 55 
Inflammation, 17d 

acute, 184 

alterations in nutrition in, 178 

as cause of gangrene, 30 

causes of blood-stasis in, 180 

changes in the bloodvessels and circulation, 174 

chronic, 184 

emigration of red blood-corpuscles in, 177 

of white blood-corpiiscles in, 175 

exudation of liquor sanguinis in, 177 

formation of pus in, 182 
* idiopathic, 185 

infective, 185 

specific, 185 

traumatic, 185 

varieties of, 184 

of bloodvessels, 194, 244 

of bone, 192 

of brain and spinal cord, 229 

of cartilage, 186 

of common connective tissue, 189 

of cornea, 187 

of heart, 196 

of kidney, 214 

of liver, 211 

of lungs, 220 

of lymphatic structures, 199 

of mucous membranes, 204 

of serous membranes, 208 
Inflammatory new formations, nature of, 89 
Intestine, tubercle in, 142 

typhoid ulceration of,- 201 

Kidney, amyloid degeneration of, 68 
inflammation of, 214 
interstitial nephritis (cirrhosis), 214 
leuksemic growth in, 133 
suppurative nephritis, 214 
tul^l nephritis, 217 

Lardaceous degeneration — see " Amyloid Degeneration." 
Leukaemia, 131 
Lipomata, 121 
Liver, abscess of, 211 

acute inflammation of, 211 
amyloid degeneration of, 66 
cirrhosis of, 211 
fatty infiltration of, 58 
leuksemic gro^^th in, 133 
red atrophy of, 213 
syphilitic growths in, 114 
Lungs, abscess of, 222 

brown induration of, 85 
catarrhal pneumonia, 223 

acute, 223 
cliTonic, 224 
cirrhosis of, 228 
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Lungs, croupous pneumonia, 220 
gangrene of, 222 
inflammation of, 220 
interstitial pneumonia, 227 
pigmentation of, 83 
phthisis, 224 
tubercle in, 144 
Lymphadenoma, 133 

Lymphatic glands, amyloid degeneration of, 71 

leuksemic growths in, 132 
inflammation of, acute, 119 

chronic, 200 
non-inflammatory enlargement of, 130 
tubercle in, 142 
structures, inflammation of, in typhoid fever, 201 

Lymphomata, 129 

simple, 130 

Malignancy, 98 

Mammary gland, adenoma of, 151 

scirrhus of, 155 

Melanin, 81 

Meningitis, tubercular, 141 

Metamorphosis, 39 

Mortification, 24 

Mummification, 25 

Mucoid degeneration, 52 

Mucous membranes, adenomata of, 151 

catarrhal inflammation of, 204 
croupous inflammation of, 206 
tubercle in, 142 

Muscle, fatty degeneration of, 49 
fatty infiltration of, 57 

Myeloid tumor, 110 

Myomata, 165 

Myxomata, 118 

Necrobiosis, 33 

Necrosis, 24 

New formations, 89 

classification of, 100 

constitutional predisposing causes of, 90 
direct exciting causes of, 93 
etiology of, 90 

origin of, from emigrant cells, 94 
relation of, to the surrounding tissues, 97 
retrogressive changes in, 98 
Nervous system, as cause of disease, 18 
Neuromata, 166 
Nucleoli, 21 
Nucleus, 21 

function of, 22 
Nutrition, arrested, 24 

definition of, 17 
impaired, 32 
increased, 87 

Osteomata, 127 
Osteo-chondroma, 125 
Osteophytes, 127 

Papillomata, 147 

Pia mater, tubercle in, 141 
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Phlegmasia dolens, 245 
Phthisis, 145, 222, 224 

"Colliers'," 84 
fibroid, 227 
tubercle in, 145 
Pigmentary degeneration, 79 
Pigmentation, false, 82 

of lungs, 83 
Pigment, source of, 79 
Pneumonia, acute catarrhal, 223 
chronic catarrhal, 224 
croupous, 220 
interstitial, 227 
Post-mortem, staining, 26 
Pus, characters of, 182 

origin of, 182 
Protoplasm, 20 

Kigor mortis, 26 

nature of change in muscle in, 27 

"Sago spleen," 70 
Sarcomata, 105 

myeloid, 110 

round celled, 109 

spindle-celled, 108 
Scirrhous cancer, 157 
Senile gangrene, 30 

Serous membranes, inflamijaation of, 208 
Slough, separation of, 27 
Spinal cord, inflammation of, 229 
Spleen, amyloid degeneration of, 70 
leuksemic growths in, 132 
in typhoid fever, 200 
Suppuration, 182 
Syphilis, new formations of, 114 

Thrombosis, 237 

causes of, 241 
results of, 243 
Thrombus, 238 

softening of, 240 
organization of, 239 
Tumors, see "New Formations." 

definition of, 89 
Tubercle, 135 

artificial production of, 139 
etiology of, 139 
in intestine, 142 
in lungs, 144 
in lymphatic glands, 142 
in mucous membranes, 142 
in pia mater, 141 
in pulmonary phthisis, 145 
Tuberculosis, acute, miliary, 144 

infective nature of, 139 
Tubercular meningitis, 141 
Typhoid fever, 200 

Ulceration, tubercular, of intestine, 143 
typhoid, of intestine, 201 

Warts, 148 
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In asking the attention of the profession to the works contained in the following 
pages, the publisher would state that no pains are spared to secure a continuance of 
the confidence earned for the publications of the house by their careful selection and 
accuracy and finish of execution. 

The printed prices are those at which books can g^erally be supplied by booksellers 
throughout the United States, who can readily procure for their customers any works 
not kept in stock. Where access to bookstores is not convenient, books will be sent 
by mail post-paid on receipt of the price, but no risks are assumed either on the 
money or the books, and no publications but my own are supplied. Gentlemen will 
therefore in most cases find it more convenient to deal with the nearest bookseller. 

An Illustbatbd Catalooub, of 64 octavo pages, handsomely printed, will be for- 
warded by mail, postpaid, on receipt of ten cents. 

HENRY 0. LEA. 
No8. 706 and 708 Sahsom St., Philadelphia, Sept. 1871. 
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ADDITIONAL INDUCEMENT FOR SUBSCRIBERS TO 

THE AMERICAN JOURNAL OF THE MEDICAL SCIENCES. 

THBEE MEDIOAL JOUBNALSi oontaining over 2000 LABGE PAQES, 

Free of Postage, for SIX DOLLAES Pw Annum. 



TSBMS FOB 1871: 



Six Dollars 

'per annum 

in advance. 



The American Jourkal of the Medical Sciences, and ) Fire Dollars per annum. 
The Medical News and Library, both free of postage, J in advance. 

on. 

The American Journal or the Medical Sciences, published quar-' 

terly (1150 pages per annum), with 
The Medical News and Library, monthly (384 pp. per annum), and 
The Half-Yeably Abstract op the Medical Sciences, published 
• Feb. and August (600 pages per annum), all free of postage. 

8JEPABATJE SUBSCMIPTIONS 3^ 

The American Journal of the Medical Sciences, subject to postage when not paid 

for in advance, Five Dollars. 
The Medical News and Library, free of postage, in advance, One Dollar. 

The Half-Yearly Abstract, Two Dollars and a Half per annum in advance. Single 
numbers One Dollar and a Half. 

It is manifest that only a very wide circulation can enable so vast an amount of 
valuable practical matter to be supplied at a price so unprecedentedly low. 'i'he pub- 
lisher, therefore, has much gratification in stating that the rapid and steady increase 
in the subscription list promises to render the enterprise a peimanent one, and it is 
1 



2 Henry C. Lea's Publications — (Am. Joum. Med. Sciences). 

with especial pleasure that he acknowledges the valaable assistance spontaneously 
rendered by so many of the old subscribers to the "Journal/' who have kindly made 
known' among their friends the advantages thas offered and have induced them to 
subscribe. Belying upon a continuance of these friendly exertions, he hopes to be 
able to maintain the unexampled rates at which these works are now supplied, and to 
succeed in his endeavor to place npon the table of every reading practitioner in the 
United States a monthly, a quarterly, and a half-yearly periodical at the comparatively 
trifling cost of Six Dolijlrs per annum. 

These periodicals are universally known for their high professional standing in their 
several spheres. 

' I. 

THE AMERICAN JOURNAL OF THE MEDICAL SCIENCES, 

Edited bt ISAAC HAYS, M. D.. 

is published Quarterly, on the first of January, April, July, and October. Each 
number contains nearly three hundred large octavo pages, appropriately illustrated, 
wherever necessary. It has now been issued regularly for nearly fifty years, <fnring 
almost the whole of which time it has been under the control of the present editor. 
Throughout this long period, it has maintained its position in the highest rank of 
medical periodicals both at home and abroad, and has received the cordial support of 
the entire profession in this country. Among its Collaborators will be found a large 
number of the most distinguished names of the profession in every section of t£e 
United States, rendering the department devoted to 

ORiaiNAL COMMUNICATIONS 

full of varied and important matter, of great interest to all practitioners. Thus, during 
1870, articles have appeared in its pages from one hundred and eight gentlemen of 
the highest standing in the profession throughout the United States.* 

Following this is the " Review Department," containing extended and impartial 
reviews of all important new works, together with numerous elaborate ** Analytical 
AND Bibliographical Notices" of nearly all the medical publications of the day. 

This is followed by the ** Qqartbrlt • Summary of Improvements and Discoveries 
IN THE Medical Sciences," classified and arranged under difierent heads, presenting 
a very complete digest of all that is new and interesting to the physician, abroad as 
well as at home. 

Thus, during the year 1870, the "Journal" furnished to its subscribers One 
Hundred and Sixty-two Original Communications, Eighty-two Reviews and Biblio- 
graphical Notices, and Three Hundred and four articles in the Quarterly Summaries, 
making a total of about Five Hundred and Fifty articles emanating from the best 
professional minds in America and Europe. 

That the efibrts thus made to maintain the high reputation of the " Journal" are 
successful, is shown by the position accorded to it in both America and Europe as a 
national exponent of medical progress : — 

Dr. Hays keeps his great American Quarterly, in • matter It contains, and has established for itself a 
which he is now assisted by Dr. Minis Hays, at the repntatlon in every country where medicine is cnl- 
h«ad of his country'^ medical periodicals.— i>u62in tivated as a wAence.—Srit. and fbr Med -OMrurer 
Medical Press and Circular, March 8, 1871. I SeoieWf April, 1871. *^' 

Of English periodicals the Lancet, and of American | One of the best of its kind.— London Laruset Ana 
the Am. Journal of the Medical Sciencea, are to be 20, 1870. ' ^' 



regarded as necessities to the reading practitioner. — 
y T; Medical Oaxette, Jan. 7, 1871. 



Almost the only one that circulates everywhere, 
all over the Union and in Europe. — London Medical 
Times, Sept. fl, 1868. 



The American Journal of the Medical Sciences 
yi^iis to none in the amount of original and borrowed 

The subscription price of the "American Journal of the Medical Soibnobs " has 
never been raised, during its long career. It is still Five Dollars per annum ; and 
when paid for in advance, the subscriber receives in addition the *' Medical News and- 
Library," making in all about 1600 large octavo pages per annum, free of postage. 

11. 

THE MEDICAL NEWS AND LIBRARY 

is a monthly periodical of Thirty-two large octavo pages, making 384 pages per 
annum. Its "News Department" presents the current information of the day, with 
Clinical Lectures and Hospital Gleanings; while the "Library Department" *i8 de- 
voted to publishing standard works on the various branches of medical science, paged 
separately, so that they can be removed and bound on completion. In this manner 
subscribers have received, without expense, such works as ** Watson's Practice " 

* Commanieations are InTited from gentlemen In all parts of the country. Elaborate articles insertwi 
by th« Editor are paid for by the Pabliiher. 
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"Todd and Bowman's Physiology," "West on Children," "Maloaionb's Sdbgrrt," 
&c. &c. And in 1872 will be continued to completion the valuable practical treatise 
of M. P. Gqrasant on the Surgical Diseases of Children, translated by B. J. 

DUNGLISON, M. D. 

As stated above, tbe subscription price of the "Medical News and Library" is 
0ns Dollar per annum in advance ; and it is furnished without charge to all advance 
paying subscribers to the "American Journal of the Medioal Sciences." 

in. 
THE HALF-YEARLY ABSTRACT OF THE MEDICAL SCIENCES 

is issued in half-yearly volumes, which will be delivered to subscribers about the first 
of February, and first of August. Each volume contains about 300 closely printed 
octavo pages, making about six hundred pages per annum. 

"Banking's Abstract" has now been pubushed in England regularly for more than 
twenty years, and has acquired the highest reputation for the ability and industry 
with which the essence of medical literature is condensed into its pages. It pur- 
ports to be "-4 Digest of British and Continental Medicine, and of the Progress of 
medicine and the Collateral Sciences,'' and it is even more than this, for America is 
largely represented in its pages. It draws its material not only frt)m all the leading 
American, British, and Continental journals, but also from the medical works and 
treatises issued during the preceding six months, thus giving a complete digest of 
medical progress. Each article is carefully condensed, so as to present its substance 
in the smallest possible compass, thus affording space for the very large amount of infor- 
mation laid before its readers. The volumes of J.870, for instance, have contained 

FORTY-THREB ARTICLES ON GENERAL aUESTIONS IN tfEDICINX. 

NINETY-FIVE ARTICLES ON SPECIAL QUESTIONS IN MEDICINE. 

TWENTY-THREE ARTICLES ON FORENSIC MEDICINE. 

NINETY-NINE ARTICLES ON THERAPEUTICS. 

FORTY-FOUR ARTICLES ON GENERAL QUESTIONS IN SURGERY. 

ONE HUNDRED AND FIFTY-SIX ARTICLES ON SPECIAL QUESTIONS IN SURGERY. 

NINETY-EIGHT ARTICLES ON MIDWIFERY AND DISEASES OF WOMEN AND CHILDREN. 

TWO ARTICLES IN APPENDIX. 

Making in all over five hundred and fifty articles in a single year. Each volume, 
moreover, is systematically arranged, with an elaborate Table of Contents and a very 
full Index, thus facilitating the researches of the reader in pursuit of particular sub- 
jects, and enabling him to refer without loss of time to the vast amount of information 
contained in its pages. 

The subscription price of the "Abstract,** mailed free of postage, is Two 
Dollars and a Half per annum, payable in advance. Single volumes, $1 50 each. 

As stated above, however, it will be supplied in conjunction with the "A.mkrican 
Journal of the Medical Sciences" and the " Medical News and Library," the 
whole /rec of postage, for Six Dollars per annum in advance. 

For this small sum the subscriber will therefore receive three periodicals costing 
separately Eight Dollars and a Half, each of them enjoying the highest reputation in 
its class, containing in all over two thousand paobs of the choicest reading, and pre- 
senting a complete view of medical progress throughout both hemispheres. 

In this effort to bring so large an amount of practical information within the reach 
of every member of the profession, the publisher confidently anticipates the friendly 
aid of all who are interested in the dissemination of sound medical literature. He 
trusts, especially, that the subscribers to the "American Medical Journal" will call 
the attention of their acquaintances to the advantages thus offered, and that he will 
be sustained in the endeavor to permanently establish medical periodical literature on 
a footing of cheapness never heretofore attempted. 

PREMIUM FOR NE W S UBSCRIBER8. 

Any gentleman who will remit the amount for two subscriptions for 1871, one of 
which must be for a new subscriber, will receive as a premium, free by mail, a copy of 
the new edition of Tanner's Clinical Manual, for advertisement of which see p. 5. 

%* Gentlemen desiring to avail themselves of the advantages thus offered will do 
well to forward their subscriptions at an early day, in order to insure the receipt of * 
complete sets for the year 1871, as the constant increase in the subscription list almost 
always exhausts the quantity printed shortly after publication. 

^ST '^he safest mode of remittance is by bank check or postal money order, drawn 
to She order ol the undersigned. Where these are not accessible, remittances for the 
*' Journal" may be made at the risk of the publisher, by forwarding in registered 

letters. Address, 

HENRY 0. LEA, 

No8. 706 and 708 Sanbom St., PfliLADBi.PHTA, Pa. 
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Henry C. Lea's Ptiblioations — (Dictionaries). 



jnUNGLISON (ROBLET), M.D., 

"^ Profeaaor of Instttvtes af Medicine in Jefferson Medical OoUeget PhiladdpMa. 

MEDICAL LEXICON; A Dictionary of Medical Science: Con- 
taining a ooncise explanation of the various Subjects and Terms of Anatomy, Physiology, 
Pathology, Hygiene. Therapeutics, Pharmacology, Pharmacy, Surgery, Obstetrics, Medical 
Jurisprudence, and Dentistry. Notices of Climate and of Mineral Waters ; Formulas for 
Officinal) Emjnrical, and Dietetic Preparations; with the Accentuation and Etymology ot 
the Terms, and the French and other Synonymes ; so as to constitute a French as weU as 
English Medical Lexicon. Thoroughly Revised, and very greatly Modified and Augmented. 
In one very large and handsome royal octavo volume of 1048 double-columned pages, in 
small type; strongly done up in extra cloth, $6 00; leather, raised bands, $6 75. 

t 

The object of the author from the outset has not been to make the work a mere lexicon or 
dictionary of terms, but to afford, under each, a condensed view of its various medical relatione, 
and thus to render the work an epitome of the existing condition of medical science. Starting 
with this view, the immense demand whieh has existed for the work has enabled him, in repeated 
revisions, to augment its completeness and usefiilneBS, until at length it has attained the position 
of a recognized and standard authority wherever the language is spoken. The mechanical exo- 
oution of this edition will be found greatly superior to that of previous Impressions. By enlarging 
the size of the volume to a royal octavo, and by the employment of a small 1>ut clear type, on 
extra fine paper, the additions have been incorporated without materially increasing the bulk of 
the volume, and the matter of two or three ordinary octavos has been compressed into the space 
of one not unhandy for consultation and reference. 



It would be a work of supererogation to bestow a 
word of praise upon this Lexicon. We oaa only 
wonder at the labor expended, for whenever we refer 
to it8 pages for information we are seldom disap- 
pointed in finding all we desire, whether it be>in ao- 
eentnation, etymologv, or definition of terms.— /ir(n0 
York Medical JournaJ^ November, 1865. 

It would be mere waste of words In us to express 
our admiration of a work which is so universally 
and deservedly appreciated. The most admirable 
work of its kind in the English language. As a buok 
of reference it is invainable to the medical practi- 
tioner, and in every instance that we have turned 
over its pages for information we have been charmed 
by the clearness of language and the accuracy of 
detail with which each abounds. We can most cor- 
dially and confidently commend it to our readers.—- 
Olaagow Medical Journal, January, 186tf. 

A work to which there is no equal in the English 
langnage. — Edinburgh Medical Journal. 

It is something more than a dictionary, and some- 
thing less than an encyclopedia. This edition of the 
well-known work is a great Improvement on Its pre- 
decessors. The book is one of the very few of whieh 
it may be said with truth that every medical man 
shoald possess ii.— London Medical Times, Aug. 26, 
1865. 

Few works of the class exhibit a grander monument 
of patient research and of scientific lore. The extent 
of the sale of this lexicon is sufficient to testify to its 
nsefainess, and to the great service conferred by Dr. 
Bobley Dnnglison on the profession, and indeed on 
others, by Its issue. — London Lancetj May 13, 1865. 

The old edition, which is now superseded by the 
new, ha8 be^n universally looked upon by the medi- 
cal profession as a work of immense research and 
great valne. The new has increased usefulness ; for 
medicine, in all its branchy, has been making such 
progress that many new terms and subjects have re- 
ceutly been introduced: allx>f which may be found 
fully defined in the present edition. We know of no 
other dictionary in the English language that can 
bear a comparison with it in point of completeness of 
subjects and accuracy of statement.— H/C T. DrStg- 
gists' Oircvlar, I860. 

For many vears Dungllsou's Dictionary has been 
the standard book of reference with most practition- 
ers In this country, and we can certainly commend 
this work to the renewed confidence and regard of 
our twden.—Gincinnaii LaneU, April, 1865. 



It ts undoubtedly the most complete and useftil 
medical dictionary hitherto published in this country. 
— Ghicago Med, Examiner^ February, 1S65. 

What we take to be decidedly the best medical dic- 
tionary in the English laagnage. The present edition 
is brought ftilly up to the advanced state of science. 
For mlkny a long year ^'JDunglison " has been at our 
elbow, a constant companion and friend, and we 
greet him in his replenished and improved form with 
especial satisfaction.— PocOtc Med. and Stirg. Jour' 
nal, June 27, 1865. 

This is, perhaps, the book of all others which the 
physician or surgeon should have on his shelves. It 
Is more needed at the present day than a few years 
back. — Canada Med. Joumaly Julj^ 1865. 

It deservedly stands at the head, and cannot be 
surpassed in excellenee.->-J3t^ato Mad. and Surg. 
Journal, April, 1865. 

We can sincerely commend Dr. Dnnglison' s work 
as most thorough, scientific, and accurate. We have 
tested it by searching its pages for new terms, which 
have abounded so much of late in medical nomen- 
clature, and our search has been succetisfal in every 
instance. We have been particularly struck with the 
fulness of the synonymy and the accuracy of the de- 
rivation of words. It is as necessary a work to every 
enlightened physician as Worcester's English Dic- 
tionary is to every one who would keep up his know- 
ledge of the English tongue to the standard of the 
present day. It is, to our mind, the most complete 
work of the kind with which we are acquainted.— 
Boston Med. and Surg. Journal, June 22, 1865. 

We are free to confess that we know of no medical 
dictionary more complete ; no one better, if so well 
adapted for the use of the student; no one that may 
be consulted with more satisfaction by the medical 
practitioner.— .im. Jour. Med. Sciences, April, 1865. 

The value of the present edition has been greatly 
enhanced by the introduction of new subjects and 
terms, and a more eomplete etynolegy and accentua- 
tion, whl<rii renders thp work not only satisfiictory 
and desirable, but indispensable to the physician.— 
Chicago Med. Journal, April, 1865. 

No intelligent member of the profession can or will 
be without it— £V. Louis Med. aand Surg. Journal, 
April, 1865. 

It has the rare merit that It certainly has no rival 
in the English language for accuracy and extent of 
references. — London Medieal Ckustts. 
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OBLYN {RICHARD D.), M.D. 



A DICTIONAHY OF THE TERMS USED IN MEDICINE AND 

THB COLLATERAL SCtBKCES. Bevised, wfth numerous additions, by Isaac Hays, 
M.D., Editor of the "American Journal of the Medical Sciences." In ene large royal 
12mo. voUime of ovei 500^xleilble-oolnmned pages; extra cloth, %\ 50 ; leather, $2 00. 

It is the best boo)c of definitions we have, and ought always (o be upon tbe student's table.— AoutAern 
Meld, aiid Surg. Journal, 
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BILL {JOHN), M,D., and CfMITH (FRAI^CIS G,), M.D., 

^ Prof. ofth»rnmtfaw nf JA(ttcfn« <ii Vki XMm. of Penna. 

AN ANALYTICAL COMPRNDIJOM OF THB VAKIOtFS 

BRAKOfiBS OF MBDICAL ftCIBNCfBi fbr «lie Um and Bxatnination of Btiid«ntR. A 
new edition, tevieed and improved. In one very large and liandeomely printed royal 12mo. 
volnme, of about one thon«and pageBj wUh 374 irood eUts, eittra oloth^ $4 ; strongly bound 
in leather, with raised badkds, $4 75. 

eiO^A fkets treaitu^ed np in this Kttte ▼'oliime. A com- 
plete poHable library so condensed tliat the student 
fllfiy make It >!■ eoaHtaat pooket eompanion.— R^si<» 
em Lancet. 



The Compend of Drs. Neill and Smith is Incompara- 
bly the aiost Tainable work of its dlaas ♦▼er published 
fa this coantry. Attempts have been made in varans 



aaarters to squeeze Anatomy, Physiology, Surfery, 
[le Practtee or Medicine, Obstetrics. Materia Meaiea, 
and Chemistry Into a single manaal; but the opera- 
tion has signally failed in the hands of all up tbthe 
advent of " Nelll and Smithes" rolame, wMoh U ^nite 
a miracle of success. The outlines of the whole ape 
admirably drawn and illUHtrated, and the authors 
are eminently entitled to (he gi-ateful consideration 
Of the student of every claes.— ^. 0. Jfed. aiid Surp. 
/(mmal* 

There are but f^w etadente or praetitioaers of me- 
dieine unaequaintied wHh the former editions of this 
nnassuming though highly instructive work. The 



In the raj>id course of lectures, where wof k for the 
students Is heavy, and review necessary for an exa- 
mination, a compend Is not only valnaSle, but it is 
almost a stni qua non: The one before us is, In mofst 
of the divisions^ the most unefzeeptionable of all book4 
(Of the klnd'that.We knew of. Of eOnrse it la usel«i« 
for us tOfifecojfni^nd it to all last^oorse students, bat 
■there is a elass to whom "^e very sincerely commond 
this che'aj) bo6k'ae worth its weight In silver— t&ai 
class i| the graduates la medicine of more than ten 
yeant' standing, who have not studied m(>aieltto 
sln^ They wlU perhaps find out from it thalf tha 



w^ioleeclence of medicine appears to have been sifted, science is not exactly now what U was when tfiey 
as the goia-bearing sands of El Dorado, and the pre- 1 left It oS.^The S^hogfiope, 

PfAR TSRORNE (HENR F), M. />., 

Profeattor of BygUne in tfte Un^itersUy cf Pena^tyhanW* 

A CONSPECTUS CF TBfB MEDICAL SCIENCES; containing! 

Bandbooks oti Anatomy, PhysioTogy, Chei^is^ry, Materia SCedioa, Praotioal Medio moi 
Surgery, and Obstetrios. In one large royal 12ino. volumaof 1000 eloe^y pfitated pag«n, 
with over 300 lUastrations on wood, extra oloth, $4 60 ; leather, raued bands, $5 25. 
{Just Issued.) 
The ability of the author, and his praottoal skill in condensation, give assurance that this.' 
work will prove valuable not only to the student preparing for examination, but also to thjs prao- : 
tHioner desirous of obtaining within a moderate compass, a view of the existing eondition^ of the 
yarious departments of science connected with medioina. 

less valuable to the beginner. Every medical stndent' 
#ho desiretf a reliable refresher to hla memory wh^a 
the pressure of leetures and other college work crowds 
to prevent him from having an opporttinlty to drink' 
deeper in the larger wtnrks, will find this one of the 



This work la a remarkably complete one in Us way, 
and comes nearer to our Idea of what a Conspectas 
abould be than any we have yet seen. Prof. Harte- 
home, with a commeadable forethought, intrusted 
tl^e preparation of many of the ehapters on special 
subjects to experts, reserving only anatomy, physio^ 
logy, and practice of medicine to himself. As a result 
we have every department worked up to the latest 
date and in a reftieshingly eoaeise and luetd nianaei\ 
There are an immense amount of illustrations sc^t-^ 
tered throoe^out the work, and aithotugh they have 



eral and special subjects, yet they will be none the 



greatest utility. It is thoroughfy trttdtworthy froia 
beginning to end ; and as we have before intimated, 
a remarkably truthful outline sketch of the present 
8t|ite4if medicaT sdihnoe. Wb could hardly, ejcpect |t 
should be otherwise, however, under the charge oA 
such a tborottgK medical scholar as the author has 



often been seen before ia.the vpriona works upon fgsp-. alr^^ proved hlmlieif to hh.r^Jf. Tork Med. Mecbrd, 



March 16, ^899. 
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r UDLOW(JL.), M.D. 
*^A MAI^UAL OP EXAMINATION'S upoH Anatomy, Physiology^ 

Surgery, Praetioe oi Atedioime, Ohatotrios, Materia Medita, Chemistry, Pharmaey, and 
Therapentioa. Ta whioh iarnddad a< Madinal Formulary. Thittl edition, thoroughly revised 
and greatly extended and enlarged. With Jlf70 illustrations! in one ^landsome roys)' 
12mo. volume of 816 large pages, extra eloth, ^3 25; leather, $3 75. 
The arrang^ent^f .this vo^um^ \a the^form ^f <|uestiqi| i^iid .^sprar renders it ssi^e^ially apll^ 
sble for the bmee exanrination of ^hdei^^ and fbr Ithode prepa*i^ing for graduation. ' f 4 

mANNSR ,(TBOMAfS HA W£:E^), M, J):,i'c: -Vl -^ * ' /. ;:i 

^ AMANtTAL OP OTINICAL MEOICINE ANp PHtSlCAt ptAG- 

NOSiS. Ybird American from the Second Ijondon Edition. Eevised and Enlarged b^ 

XiABUAT Fosf StftS^., Physician to the Skin Bepartment in University College Hospital* 

See. In one neat voluntosnHkll '>2mo., of about 376 pages, eitra ctoth. $1 50. {Just Issued.) 

*** By reference to the *' Prospectus of Journal" on page 3, it will be seen that this work is 

offered as a premium for procuring new subscribers to the "American Joubnal of the Medical 

Sciences." .♦ '^ ' \\ 

cum for tne use or tbe advanced student an4 Junior Uke general rop or "oompsnas," "jeoi^peecasesi'-'^ind 
prat 




Med, and Surg. Journal^ Sept. 22, 1870. 

It contains so much that is yalu^bl^, p^es^f ^ in 
so aCtractli'e a for)n, that it can hardly be spared 
even In the prevsnee of more fnll and complete works. 
The addHWns'madd to tbe^volnme by Mr. Fox very 
materially enhfiiMif. Its vialniB, and alaost make It a 
new work. Its conyi^nlent. siaa spakea it a traceable 
eompanlon'to th^ country practitioner, and if cof.-, 
stantly carried by him, would often render him good 
service, and relieve many a doubt and perplexity. — 
Leavenworth Med. Herald^ July, 1870. 



jtotame, t^hich contains in conolee phrase j ost thoc e 
prpctleal details tb^t are of most use In daily diag- 
nosis, but which the young pracfUloner' tinds it dim- 
eidC to caVry always In his memory without hoids 
rupiekly aoeessibie tneans of reference. Altogether, 
u^.b1i>ok Jsijoae which weitkin heartily 6o«mend la 
,|h^ Ijifbo ha-vp not opsport^alty for extena^vA i;ea4lq 
ing, or who, haFiog ^oid mn/sht still wish au occjw 
SioffaltHteAtremliilrer.— i: r. Med. G^dte, Nov'. 
10, 1870. 



t Hbnbt G» Lxa's PuBLiOATioifs — (Anotomyyi 

QRA Y (HJSNR F), F.R^ S., . 

Leeh^rer om 4no!^omv ai 8t, Chorg^g HoepUal, LoMUm. 

ANATOMY, DESCRIiPTIVE AND SURGICAL. The Drawings by 

H. V. Cj^BTBEi M. D., late Peiaoiistr»t9r on Anatomy at St. George's Hospital; the Bisseo- 
tioDs jointly by the Author and Pa. Cabtjbr. A new American, fVom the fifth enlarged 
and improved London edition- In one magnificent imperial octavo volume, of nearly 900 
pages, with 465 large and elaborate engravings on wo<^. Price in e;Ktra doth, $6 00; 
leather, raised bands^ $^7 QO. ^{Ju^t l9swsd.) 

The author has endeavored in this work to cover a more extended range of subjects than is cus- 
tomary in the ordinary te'Xt-beoks, by giving not onfy the details necessary for the student, but 
also the application of those details in the practice of inedicine and surgery, thus rendering it both 
a guide for the learner, and on admirable work of reference for the active practitioner. The en> 
gravings form a special feature in the work, many of them being the size of nature, nearly all 
original, and having the names of the various, parts printed on the body of the cut, in place of 
figures of reference, with descriptions at the foot. They thus form a complete and splendid series, 
which will greatly assist th« student in obtaining a clear idea of Anatomy, and will also serve to 
refresh the memory of those who may find in the exigencies of practice the necessity of recalling 
the details of the (ussectrhg room'; while combining, as it does, a complete Atlas of Anatomy, with 
ft thorough treatise, on systematic, descriptive, and applied Anatomy, the work will be found of 
•Bsential use to all physicians wha reoMve students in their offices, relieving both preceptor and 
pupil of much labor in laying the groundwork of a thorough medical education. 
- Notwithstanding the enlargement of this edition, it has been kept at its former very moderate 
price, rendering it one of the cheapest works now before the profession. 

The illastratione are beaatifally executed, and ren- 
der this work an indispeneable adjanct to the library 
of the surgeon. This remark applies with great fti^ce 
tQ those sargeons pcactising at a ^di^tance frgm our 
large cities, as the opportiinity of i-efresmag th^lr 
memory by actual dissection i»' not always attaia- 
able.— Canocto M^d. Journal, 4>ag. 1870. , 

The work is too w^ known and appreciated by the 



profession to need any comment. No medical man 
can afford to b^ without it, if Us -only merit were to 
serve as a reminder of that which so soon becomes 
forgotten, when not called ihto freqneat nse, viz., the ' 
relations and names of the eomplez di'ganism of the 
human body. The present edition is much improved. 
'—Oali/omia Me(i. Qatett^ July, 1870, 

Oray's Anatomy has been so long the standard of. 
perfection with every etndent of anatomy, that we 
need do no more than call attention to the improve- 
ment in the present e^\iiofi.-^JMroit MetUto of Med, 
and Pkarm.^ Ang. X879. 



Trdipi lime to time, as aacoessAve ediiione have ai^- 
peared, we l^ave had much pleasure in expressing 
the gefferal ^dgmeht of the wonderful excellence of 
Gra^^s Anatomy.— -CVncinnoli ItancHy Jniy, 1S70. 

Altogether, it is unquestionably the most eomplete 
and serviceable text-book in anatomy that has ever 
been presented to the student, and forma a striking 
eontrast to the dry and perplexing volumes on the 
same subject through which their predeceesorB strug- 
gled in days gone by.r— jv: T. Med. Seeord, June 15, 
1870. 

To commend Gray's Anatomy to the .medical pre-; 
fession la almost as much a work of supererogation 
as It would be to give a favorable notice of the Bible 
in the religious press. To eay that it is the most 
complete and conveniently arranged text book of its 
kind, in to repeat what each generation of stndents 
has learned as a tradition M th* elders, and verified 
by. personal expevience.^i^. Y. Med. CfazetU. Dee. 
17* 1870. 



JgMITH [HENR Y H.), M.D,, and TJORNEJt ( WIL LI AM E.), Jf./>., 

^^Pro/. c/ Surgery in the Univ. of Penna., Ac. . LcUe Prof, of Anaimny in the Univ. o/Penna., Ao. 

AN ANATOMICAL ATLAS, illustrative of the Structure of the. 

Human Body. In one volume, large imperial octavo, extra cloth, with about six hundred 
and fifty beautiful figures. $4 50. 

The plan of t]»ie Atlas, which ren4ers it sopeeijL- htfae kVi4 tkat has yet appeared; an^ we must add, 
liarly convenient for the- stndebf,-and its superb ar- the' very beautiful njanner in Which it is "got up,'» 
tlfttiealexecntlon^ have bean aUreadypoihted out. We t« so creditable to the conntry as to be flattering to 
mu^t congratulate thie studeait «pon the oompletldn our naftlonal pride.— .^oMrican Medical Journal. 
of this Atlas, as U Iq the most convenient work of J > 



^HARP^EY { WILLIAM)^ M.D., and Q V4m [JONES^f^ RICHARD). 
HUMAN ANATOMY. Revised, with Notes and Additions, by^JosKPH 

X#9 inr y y . D.^ f ^rpfess^T of ^nat<»ny in, tht Univnieityi of Pfnnsylriknia. Ob)nplete i^ t^ 
large octavo volumes, of about 1300 pfi^es, with 6X1 illustrations; extra cloth, $6 (^. ' 

The very low price of thts e^andard w^k, audits completeness in all detputments «f tho DUbjeot, 
should command &>r it a place in tbe U^^rary of aU ans^tomioaj students. 
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TTODGES. (RICHARD M,), M.D., 

■^■^ Liiie Demanatraior of Anatomy in the Mkdieai Depaftment of Harvard UnHver^ity 

• PRACTICAXi DISSECTIONS. Second Edition, thoroughly revised. In 

one neat royal 12mo. volume, half-bound, $2 00. . - « 

The object of this ^ork is to present to the ahntomical student a clear and concise description 
of that which he is expected to observe in an. ordinary course of dissections. The author has 
endeavored to omit unnecessary details, and to present the subject in the form which many years' 
eKperienoe has shown him to be the most convenient and iutalligible to the student. In the 
revision of the present edition, he has sedulously labored to tender the volume more worthy of 

-^ favor with which it has heretofbre been received. 



Hekby 0. Lea's TVBLiOATiosi&^^A'nlahmy). 



T/TILSON (ERASMUS), F.R.S. 

^•A SYSTEMOErBUAfAN ANATOMT,Geiieit!alandSpeoiaL. Jl^ited 

by W. jH. OoBBBCHT, M. D., Pro&Bsor of Generaland, j^urgioid Anatoinj in tKe M^edioal Col* 
lege of OMo. Illustrated witb thr^e hundred abd ninet^-aeyen engravings pn wood. In 
one large and handsome ootoyo volume, of over 600 large pages; extra olothj $4 00; lea- 
ther, $5 00. 
The publisher trusts that the well-earned reputation of this long-esliabUshed favorite will be 
more than maintained by the present, edition. Be$ides a very tborobffh revision by the author,^ it 
has been mpst carefully examined by the editor, and the efforts of boin, have been direoted to in- 
troducing everything which increased experience in its use has suggested as desirable to render it 
a eouplete tein-book for those seeking to obtain or to renew i^n acquainftanoe with Human Ana- 
tomy. The amount of additions which it has thus received inay be estimated from the £aot that 
thi«, present edition contains over one-fourth more matter than the last, reinderinj^ a smaller typt 
and an enlarged page requisite to keep the volume within a convenient size. The aathor has not 
only thuB added largely to the worl;, but he hag al^o made alterations throughout, wherever thert 
appeared the o^ortanity of improving the arrangement oj; style, so as to present every ^ct in itf 
most appropriate manner, and to render the whole as olear and intelligible aa possible. • The editox 
has exercised the utmost caution to obtain entire accuracy in the text, and has largely increased 
the number ^f illustrations, of which there are about one hundred and fifty more in this edition 
than in the last, thus bringing distinctly before the eye of the student everything of Interest or 
tmportan«0. 

mZJEATH {CHRISTOPHER), F, M, C. S., 

-*-^ Teaohar </ Qperaiiw Surgery in ^nivtrsUy College, London, 

PRACTICAL ANATOMY: A Mimual of Dissections. Froifi the 

Second revised and improved London edition. Edited, with additions, by W. W. Kbbic, 
M. D., Lecturer on Pathological Anatomy in the Jefferson Medical College, Philadelphia. 
In one handsome royal 12mo. volume of 578 pages, with 247 illustrations. Extra cloth, 
$3 60 ; leather, $4 00. {Just Usiued,) 



Dr. Keea, the American editor of tbia work, In Ms 
j^faee, eayu: *'Iii presenting this Amerloan edition 
4r 'Heath's Practical Anatomy,* I feel that I have 
been instrnmental in supplying a want long-fdlt for 
a real dissector's manaal," and this assertion of Us 
editor we deem is fully Jastified, after an examina- 
tion of its contents, for it is really an excellent work. 
Indeed, we do not hesitate to say, the bestof lt8 claefe 
with which we are acquainted ; resembling Wifson 
In terse and clear description, excelllag most of the 
e<>«cilde^.praidtical anatomical dissQctore in. Che 8<ope 
.of the subject and practical selected matter. . « . 
In reading this work, one is forcibly itnpressed with 
the great pains the author takes to impress the sub- 
ject upon the mind of the stadent. He is foil ef rare 
««d pleasing little devieee to aid memory In maia-< 
taiaing its hold upon the slippery si opes of anatomy. 
—SIC. LouU Med. avid Surg. Journal, Mar. 10, 187-1. 

It appears, to as c^tain that, as a guide la disaec- 
ilon, and as ,a wo^-k containing facts of anatomy in 
l)rief and easily understood form, this manual is 
complete. This work contains, also, very perfect 
iUutftrations of parts whioh can thuB be u^ote easily 
hnderstbod and studied; in this respect it compares 
favorably with works of much greater. preient4un. 



Such manuals of anatomyare always favorite works 
with medical students. We would earoedtly recom- 
mend thi« one to their attention ; it has exoelleaces 
ilrhloh niake it valuable asr a guide iu dissecting, af 
well as in studying anatomy. — Buffalo Medical and 
Surgical Journal, Jan. 1871. 

, .The first English edition was issued about six years 
t^o, and w^s favoVably received n6t only on aoeoal^ 
of the great reputation of its author, but- also frojtfi 
its gceat value aad excellence as a giiide-boQk to the 
practical anatomist. The 'American edition has un- 
dergupe some alterations and . addltious which will 
nodoc^bt enhance its value materially. The conve- 
nience of the student has beeh carefully consulted in 
the ari-aiigement of the text, and the directions given 
for th0 ^rosecutteb of certain dissections will be duly 
appreciated.— <?(»na4a Lancet, Feb. 1871. 

This is an excellent Dissectot^e Maaual ; one which 
is- ngt merf^ly a descriptive manual of anatomy, but 
a guide to the student at the dissecting table, enablincL 
hJim, though a beginner, to prosecute his work intel- 
ligently, and without assistance. The American edi- 
tor has made many valuable alterations and addi- 
tions to the original work.— 4m. Journ. o/ Obsteiricf, 
Feb. 1871. 



MACLISE {JOSERE). 
-SURGICAL ANATOMY. By Joseph Maolise, Sutgeon. In one 

volume, very large imperial quarto ; with 68 large and splendid plates, drawn in the best 
style and beautifully colored, containing 190 figures, many of them the size of life; together 
with copious explanatory letter-press. Strongly and handsomely bound in extra cloth* 
Price $14 00, 
Aft tut complete work of the kind h&i heretofore been pnKliBlhed In the SngUsh language, the 
iHrefeat Tolnme win 'Supply a. want lojftg felt ia thia oonntry «f an aeoorate and comprehensive 
Atlas of Surgical Analomy, .to which tbe atuddnt uMttpracfitionciroan at«ll times, refer to ascer- 
tain the exact relative positions of the various portions. of the human frame towards each other 
anc| to the surface, as weU as their abnormal deviations. Kotwithfitanding the large size, beauty, 
and finisii of the very numerous illustrations, it will be observed that the > price is so low as to 
place it within the reach of all members of the profession. 
We know of no work on surgical anatomy which refreshed by those clear and distinct dissections, 



can compete with it. — Lancet. 

The work of Maollse on surgical anatomy. U of the 
highest value. In some respects it is the beat publi; 
JMtteh ofiiU ktfld we have ^een, and Is Wtoruiy of a 
Blace in the.-lihjasy of any medical man^ ^hile the 
student could scarcely inaki^ a better investment than 
this.— 2%« Western ^oufnai'6y Medicine and Surgery. 

No Bii^h lifihographie illustrations of surgical, re- 
gions have lUtherto, we think, been given. . While 
4Jbe operator is shown every vessel and nerve where 
an, qperatlon Is contemplatedy the exact anatomist is 

HblftiffTBift'S'SPElClAlL ANATOMY AND HISTOLOGY. 1 
Eighth edition, extensively revised and modilled. 



which every one must appreciate who has a particle 
of enthtiliAasm; Thf Kn|^lteh medical press has quite 
exhausted the words' of praise, in recommending this 
adi^iirabl^ treatise. Thole .\^bo hare any cctfiosity 
to gratify, in. referei^pe,; to the perfectibility of the 
UtnOgTaphic art in delineating the complex mechan- 
ishi of the huinaii body, 'are invited to examine our 
^^eoivtea copy, If anyl^tog will induQe surgeons 
and students to patzoaiae a book of such rare value 
skjuk every4ay importance'to them, it wi^l he a survey 
of the artistical skill exhibited in tnese ftuj-siiailee eC 
nature. — Boston Med. and Surg, JourvMl. 



In 2 vols. 8vo., of over 1000 pages, with more ♦ 
300 wood-cuts ; extra cloth, $ij 00. 
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B.Zm^ Qi ^i5^'S.PpBLI0AT^NSr-(P%wl0JISf). 



JlfAESHALL (JOHN), F. R. S,, 

JxL Professor of Surgery in University College^ London^ Ac. i 

OUTilNES OP PHYSlOLbaY, HtTMAN AJTD COMPARAT^YB. 

With Additions by Francis (Jurtstey Smith, M. D., Professor of the Institutes of Medi- 
cine iii the tJniTersity of t^entiSjlTania, itc. With nnmerons illustrations. In one large 
and handsome ootavo ^rolhtne, of 1026 pag^s, extra cloth, $6 50 ; leather, raised bands. 
$7 60. , . 

Infant, in every respect, Mr. Marshall has present- 
ed us with a most complete, reliable, and selentiflc 
Work, -and ^*'e feel thaV if Is wbrftiy bur \rvtm%%t 
comniead»tion.'->i9t. L(mi8 M*d, JS$pQrtBr, Jan. lieo. 



Thi» is an 'elaborate aiidf earefnfl^^rettared digest 
of human and vompavatlre physio^ogji, fiesigiMd for 
Ihe uee of geoeraA Headers, but. moreeitieeiAUy aer- 
yiceable to the 8t|:(^fnt of medicine. , {U style Is con- 
cise, clear, and scliQlarly ; its order Jpersfilcnjous and 
4xaet, and its range of tojp»i(Js extendfed. I'he author 
and his AraeHoan etltor have been oarefi^ to bring 
to the illustration of (he ralbjoct the impovtaftl disco- 
▼erles of niOde«>n seicitiQe in tba varlioufi o<^aate de- 
partments of investigation. Thicf is especially visible 
in the variety of interesting Iniformaiion derived from 
the departmetitS'Of chemistry arid •pKysics. • THe great 
amount and variety of matter contained in the work 
is strikingly illustrated by turning over the copious 
index, covering twenty-four closely printed pages in 
double columns. — 8illiman*s Journal, Jab. 1^69; 

We ^nbt If there M te the B&fgflish ^nguaga any 
iompend of p^slolugy more useful tp the student 
than tfiiis Workl-^iSK. Louiit ^Med. and tfurff. Journal, 
Jan. ]8«. I 

It quite fblilils, in out) opinion,' the 'aatfaor'a design 
of making it truly educatioruil in its character — which 
is, perhaps, the, highest commendation that can be 
asl^ed.— .im. Joum, Med. Sciences, Jaiu 1969. 

We may now congratulate him on having oom- 
yleted the latest as well as the beat summary of imod*- 



em physiological science, both human and compara? 
tive, with which we are acquainted. To speak of 
this work ifn the terms ordinarily used on such ocea- 
stons would not be agreeable to our«el>veB, andwouM 
fall to do jasldce to ita anther. To if rite such a book 
requires a var^d and wide range ol knowledge,, con* 
si^derable power of analy^i§, correct Judgment, skill 
111 arrangement, and conscientious spirit. It tnust 
have entailedgi>ctt,t labor, but now that tbe task has 
been ful tliedyl'he'book wiil^rove not only invaluable 
to the student of medicine ^and surgery, but servio^- 
able to all candidates in natural science examinationS| 
to teachers in schools, and to the lover of nature gene* 
rally. In conclusion, we can only express the con- 
viction that the merits of the woTk will eommand for 
it thai success -irhich pio ability and vast' labor dis- 
played in its production so well deservi^ — i/ondoU 
Laneeti Feb. 22, 1868. 

If \the possession of khowl'eflge, and peculiar 'a jkt» 
tttde and skill in expoandipg il, c^ality a msA le 

3 rite an educational work, Mr, MarahaU's treatise 
ight be revie-^ed faviM-abiy witnbat even opening 
the.'CoVers. Therearefew, if any, jnereacQat^plished 
anat,on)i8ts and phyaloiogi/its. tlu^n the distinguished 
projfessor of surgery at University College ; and he 
has long enjoyed the highest reputation as a teacher 
of physiology, possessing remarkable powers of clear 
exposition and graphic illustration. We .have rarely 
the pleasure of being able to reoommend'a text^boe^ 
so unreservedly as thXi.'^Sritish MwL. Journal, Jan. 

26, ises. 
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flARPENTER (WILLIAM B.), M.D., F.R.S., 

^ SaDamiwer in Physioloffy and Oomparaiim Anatomy in the Uniterstty of London. 

PRINCIPLES OF HUMAN PHYSIOLOGY; with their chief appli- 

cations to Psychology, Pathology, Therftpeii^tli^^, Hygiene and Forensic Medicine. A new 
A merican frotd the last and revised Ij^ondon edition. With nearly three h,unidred iUuii^rationSk 
Bdited, with additions,, by I^rahgiq Gurnbt Smizh, M. D., Professor «f the Institutes of 
Medicine in the University of Pennsylvania, Ao. In one very large and beantifnl ootar* 
volume, of about dOO large pages, handscm^y printed; extra cloth, $5 =90 ,* leather, raised 
>bands, $6 50* ' . 



With Dr. Smith, we confidently believe ** that the 
present will more than sustain the enviable reputar 
tlon already attained by former editions, of being 
one of the fullest and most complete treatises on th^ 
subject in the English language.'* We know of none 
from the pages of which a satisfactory knowledge of 
the physiology of the human organism can be as well 
obtained, none better adapted for the use of such as 
take up the study of physiology in its reference tof 
the institutes sJ9d psf pttse of me<Hqiiff.— .^< ^mn. 
Med' Sciences. 



We doubt not it Is destined to retain a'strong hold 
on public favor, and retnafn the fliVorite text-book in 
our colleges.— Kir^nia Medical Journal. 

The above Is the title of what is emphlttlcally ths 
great ^ork oh physiology ; and v^e are conscious that 
it would be a useless effort to attempt to add any- 
thing to the reputatkMt of this invalnablsk w.ork. and 
can only say to all with xi^hom our opinion n&A£y 
inflbence,' that it if our auihorUu.f^4tlanf(^ sSf. 
Journal. 



hT TWs SAME Airtsdii. • '. ' 

PRINGIPLESifOF OOMPAiRATiyE PHYSIOLOaY* New Ami-i. 

con, from the Fourth and R^r^kesfc > Lendott (Sditio*. In ene large und hmdBome ««tavo 
Tolnme, with OTet* three ibondredbf abtifiil ill vstrsti^ns . Pp. 750. Bktra clotb/ ' $5i <0e.'^ 
As H complete and ci(mden?ed trbatid^'dn H^ extended and important subject, this wo^M becomeB 
1^ necessity to students df natural sci^Ace, while the very low price at which It is offered places it 
within the reach of all; ^J- ■ ' ' . - ■■ ^-r 
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^IRKES (WILLIAM SENROUS^E)y M.D, 

A MANUAL OF PHYSIOLOGY. A new American from/ the third 

and improved London tditic^i, With: two hundred illtistrations. In one large tod hand, 
some royal 12mo, volume, .Pp. B86» Extra cloth, $2 26 ; leather, $2 75. 

It Is at once coiivenient In size, contprehe^tisfv«'fin 
d<asign, and concise in etatemefnt,'attd aitogethi^r well 
kiapted for «ll% t>ui(|)ose desigii^d.^iSe. L(rttQ Mdd. 



The pnysiologioal reader will And It a most ezeel- 



\' 



lent guide in the study of physiology In its most ad- 
vanced and peirfect form. The anthoir has' shown 
bimftelf capable of gfving details sni&defttty ample 
in a condensed and cOiicentrai(^ shape, on a sefehee 
In which it i^'neceseary'at ottce td be correct aiid' ±dt 
Ifingthened.— Edinburgh Mfd. (fnd Surjg. itmr^aln 



u< 



HmsTRY 0. Lba^s PtTftttoATiONs — (Phyddloiiify. 
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TiALTON (J, a), M.D.,^ 

"^ Prof(S80^ of Fhy6iotogy in tfie' OotttffB qT Fhpttekms and BurpMM^ N^^ tbrk, Sti. 

A TRBATIS1E- ON HUMAN PHYSIOLO&T. 'Dtesigned f6r the nee 

of Students' and Praotltloners of M«£c!ne. Fourth edition, revised, with nearly ihree hun- 
dred illustrations on Wood. In otte rtky beautiftil ottaro yoUotne, df ahouli TOO'^ages, eztza 
doth, $5 26 ; leather, $6 26^. 

From the Pr^ace to the Mw SdUlon. 

*< The proffi^ess made by Physiology and the Icindred Sciences during the last few years has re- 
quired, for the present edition of this work, a thorough and extensfive revision. This ptogress 
has not consisted (n any very striking ringle discoveries,, nor In a decided revolution in any of 
the departments of Physiology ; hut it has been marked by great -aotivlty of investigation in a 
multitude of different directions, the combined results of which have not fgiiled to impress a new 
oharocter on many of the features of physiological knowledge. ... In the revision and 
eorrection of the present edition, th« author has endeavored to incorporate all such improve- 
ments in physiological knowledge with the mass of the text in such a manner as not essentially 
to alter the stractur« and plan ^ the work, so far as they have been .found ad^ted to the wants 
and convenience of the reader. ... Several new illustrations are introduced, some of them 
as additions, others as improvetfients or corrections ojf tlie old, Although all parts of th.6 book 
have received more or less complete revision, the greatest number of additions and. changes were 
required in the Second Section, on the Physiology of the Nervous System.'* 

The advent of the Arst edition of Prof. Daltod's 



Physiology, abomt eight years ago^ marked a new era 
la the study of phyatelogy to the American stodent. 
Qnder Dalton's skilful managemeat, physiological 
•eieaee. threw off the l<mg, l«»8e, ungaiftly garments 
of prohability and surmise, in whioh it had beea ais 
eiyed by most art|bHM, and e»mB amoug v^ smiiiing 
and attractive, In the beautifully tinted anJd closely 
filting drnss of a demonstrated science^ It wa« a 
stroke of geutas, as well a« a result of erudition an4 
talent, that led Prof. Dalton to present to the world 
a work on physiology at once brief, pointed, and oom> 
prehensi ve, and which exhibited plainly in letter and 
drawings the basis upon which the conclusions ar- 
rived at rested. I( is no disparagement of the many 
«toelletnt workS on physiology, published prl<ir to 
that of Dalton, to say that none of them, either In 
plan of arrangement or clearness of execution, could 
be compared with his for the use of students or gene- 
ral practitioners oi medicine. For this purpose his 
book has ao equal in the English language.—* Western 
Journal of Medicine, Kov. 1867. 

A capital text-book in every way. We are, there- 
fore, glad to see it in its fourth edition. It has already 
been examined at full length In these columns, so that 
we need not now further advert to It beyond remark- 
ing that both revision and enlargement have been 
most judicious.— Xomion Med. Times and Gazette, 
Oct. 19, 1867. 

No better proof of the value of this admirable 
^ork could be produced than the fact Uxa^fthaa ill^ 
ready reached a fourth edition In the sh^rt space qf 
eight years. Possessing In an eminent degree the 



iherits of bleamess and condensation, and being fully 
brought up to the present level of Physiology, it Is 
undoubtedly one of the most reliable text-books 
upon this science that could be placed in the hands 
of the medical student— ^ta. Journal Med, Setenees, 
Oct. 1867. 

Prof Dalton^s work has sneh a well-established 
reputation that it does not stand In .need of any re- 
commendation. Bver since Its farst appearance It ha^ 
become the highest authority In the English language; 
and that It Is able to maintain the enviable position 
which It has taken, the HpiA \^x^au^ion of- the dtf- 
ferent successive editions Is sufficient. javidence. Tlie 
present' eoltlou, which Is the ^ourtn, haS been tho- 
roughly )rpviS0d« aJOfd ;^nlarged bf tlie tadoi^oiatlon 
of all the many important advances which have 
lately been made In this rapidly progressing science* 
*if. T.MM. Seeori^Oei. 1*, lBfl7. - 

As H stands, we esteem it tlie very best of the phy- 
Siologteal text-1>ooks for the student, and the most 
Sonoise refdrenee and guide-book for the practitioner. 
— ir. Y. Med. Journal^ Get. 1867. 

The jpresent edition of this now standard work fully 
snstainf the high reputatlaa of Its accomplished au- 
thor. It is not merely a reprint, but has been faith- 
fully revised, and enriched by such additions as the 
progress of physiology has rendered desirable. Taken 
as a whole, It js unq^elstlohablylhe niokt reUible aiid 
useful treatise on the subject that has been Isstned 
frotS the Amerlcaa fT4A.^OhioaffoiMed. Joiitnai, 
S€9t. 1867. 



7) UNGLISON {ROBLETl ^. ^- 

J^ TfofeeBW of Institutes of Medicine in Jefferson Medical OoUeffe, Philadelphia. 

HUMAN PHYSIOLOGY. Biffkth edition. Thorottghly revised and 

extensively modified and enlarged, with five h^ui^dred and thirty-two lUnat^r^tions. In two 
large and handsomely printed octajA volumes of about 1500 pages, extra clotlu $7. 00. 



^ PHYfeiOiOGICAL CHEiyriSTRY. Trfl^naVated from thp second Mi- 

tion by OBonoft K. Day, M. p., P. B. S., Ac», edited by p. fi, Roqbrs, Id. f)., Professor of 
Chemistry in the Medical Bepiartment of the ITniversity of Pennsylvania, witifi illustrations 
selected from Punke^s Atlas of Physiological Chemistfi", and an Appendix of plates. Com- 
plete in two large and handsome octa.Vo volumes, containing 1200 pages, with ni^orly two 
hundred illustrations, extra cloth. $6 00. 

Dy fftB SAME AUTHOR 

MANUAL OP CHEMICAL PHYSIOLOGY. jTjfanslat^ from the 

German, with Notes and Additions, by J* Opi^STOir .Mobris^.M. D., ivith an Introductbiy 
Bssay ori Vital Force, by Pi-dfesSor S^aWbl JXcx'soif, M. D., qf the University of Pennsyl- 
vania. With inustratiJns oH wood, tn one very luifldsome ottavo volume of 33d pages, 
extra cloth. ^9 25. 



»•*■ I tt. 



m>DD {ROBERT B.), M.D. F.R.S., and J^OWMAN (W.), F.S.8. 
THE PHYSIOLOaiOAL AH ATOMY ,AKt) PHYSIOLOGY 01' 

MAN. With about three hundred large and 'beautlM'lUttiftrations on wood. . Complete 4& 
one large ootavo volume of 950 pages, extra cloth. Price $4 75. 



10 



Hisit&T C. Lsa'b Publications — (Chemislry). 



ATTFIELD (JOHN), Ph.D., I . . . 

Profetsor of Practical Ohemiatry to i%$ PharmaeetUical Socidy of €hre*U Britain, iee. 

, CHEMISTRY; G^ENERAL, MEDICAL, AND PHARMACEUTICAL ; 

including the Cheisistry of the IT. S. Pharmacopoeia. A Manoal of the General Principles 
of the Science, and their Application to Medicine and Pharmacy. From the Second and 
Enlarged English Edition, revised hy the anthor. In one handsome royal 12mo. Tolame 
of ahoat 550 pages ; extra cloth, $2 75 ,* leather„$3 25. ^ust Issued.) 



It «ontaiii« a most admirable digest of what Ia spe- 
cially needed by the medical student in all that re- 
lates to practical chemistry, and 'constitates for him 

a Ronnd and nsefnl text-book on the subject 

We ccJmmend it to the notice of every medical-, as well 
as pharmaeentical, student. We only regi»t that we 
bad not the hook to depend upon In workini^ up the 
subject of practical and pharinapeutical chemistry for 
the ITniversity of London, for which It seems to us 
that it is exactly adapted. This is paying the book a 
high eoiMpliment.-^r/#€ Lanat. 

Dr. Attfield'a book Is written In a clear and able 
manner ; it is a work sui generic and withoilt a rival ; 
it will be welcomed, we think, by every reader of the 
'Pharmacopoeia,' and is quite aa well sniped for the 
medical student as for th« pharmacist— 27m Ohemi' 
eal News. 

A valuable ^ide to practical medical chemistry, 
and an admirable companion to the "British Phar- 
macopoeiaL " It is rare to find so many qualities com- 
bined, and quite curious to note how much valuable 
information finds a mutual interdependence.— ifeeti- 
cal 'times and Oaze{t«. 

It Is almost the only book from which the medical 
student can work up the pharmacopoeial chemistry 



required at his examtnations.->2%« Pharmaeeuiical 
Journal. 

At page S50 of the current volume of thia journal, 
we remarked that " there is a sad dearth of [medical] 
students' text-books iu chemistry." Dr. Attfield^s 
volume, just ptiblished, is rather a new book than a 
second edition of his previous work, aad more nearly 
•realisee our ideal than any book we have before seem 
on the eu^eot.— TAe British Medical Journal. 

The introdactloD (^ new matter haa not destroyed 
the original character of the work, as a treatise oa 
pharmaceutical and medical chemistry, but has sim- 
ply extended iiie foundatiouR of the^se special depart* 
ments of the Bfclence. — The Chemist and Druggist. 

We oelieve that this manual has been already 
adopted as the class-book by many of the professors 
in the public schools throughout the United Kingdom. 
... In pharmaeeotieal chemistry applied to the pbar- 
macopoeia, we know of no rival. It is, therefore, par* 
ticularly suited to the medical student-^ 3*A« MedietU 
Press and Circular. 

It In every way fulfils the intention of the author. 
We can strongly recommend it ^ a most complete 

?ianual of chemistry, alike usef^il to the physician 
nd pharmaceutist. — Canada Med. Joum,^ ^ov. '70. 



fkDLINO ( WILLIAM), 

^^ ' Lecturer on Chemistry, at St. Bartholomews Hospitil, Ae. 

A COURSE OF PRACTICAL CHEMISTRY, arranged for the Use 

of Medical Students. With Illustrations. Ftom the Fourth and Revised London Edition. 
In one ne.at royal 12qio. To},ume, extra cloth. $2. (Lutely Jssued.) 

Afi a workfor the practtitioner it cannot be eoceelled. 
It iti written plainly and conciaely, and giv«s in a vecy 
small compfta* the information required by the busy 
pvHctitioner. It is essentially a work for .thepbysif 



clan, and no one who purchases it will ever regret the 
outlay: in addition to> all that is nsnaily f^veii'in 
connection with inorganic chemietry, there are must 
valuable eontribnttona to toxicology, animal and or* 



gania chemistry, etc. The portiona devoted to a die* 
cuseion of these subjects are very excellent. In no 
work can the physician find more that is valuable 
and reliable in regard to urine, bile, milk, bone, uri- 
nary calculi,' tissue composition, etc. The work is 
small, feafeonable In price, and well published.— 
Richmond and Louisville Med. Journal, Dec. 1869. 



T>OWMAN {JOHN E.) , M, D, 






PRACTICAL HANDBOOK OF MEDICAL CHEMISTRY. Edited 

by C. L. Bloxam, Professor of Practical Chemistry in King's College, London. Fifth 
American, from the fourth and revised Engllsk Edition. In one neat volume, royal 12mo., 
pp. 351, with numerous illustrations, extra cloth. $2 25. {Jn^t Jssued.) x 



The fourth edition of tl^is inyaluable text>book of 
Medical Chemistry was published In England in Octo 



the Ha^idbook to that .date, introducing, as far as was 
eorapaiible tHth the necessary conrciseness of such a 
work, tell the>!raUabl» diacoterietiu the scienoe 

B 



w^ich have come to light since the previous edtti<n» 
was printed. The work is indispensable to pvory 



ber of ^he UsA.year. TIm JSditef ^as brought ^oyin J student of/medieine or enligliteped praefitloner. It 



is prirjte4 in clear type, and the illustrations are 
numerous and intelligible.— J?o«<on Med. and Surg. 
Joumtdb. 



Y THE SAME AUTHOR. 



One of the .most complete manual^ th,a^ ^as for a 
long lime b6en given to the medical student. — 
Athenkuffi:'^ ' •' t i ■■ '. • .J . 

We regard it as realizing almost everything to be 
desired In aii introduction to Practical Chemistrjrr 



INTRODTJ,CTION TQ ?B,ACTICAIi, CHEMISTRY, INOLUDIN* 

A^^LYSI^. iPifth Ajuerican, from the fiiftli and revised tondon edition. With numer- 
ous illustrations. In one neat vol.,. royal' l?mp., extra cloth. $2 25. [Just Issued.) 

It Is by fiftr the best adapted for the Chemical student 
of Any that has yet fallen in our way. — British and 
Foreign Medico-Chtrurgical Review. 

Th^ best Introductdrv work on the subject with 
Which we are acquainted.— JSdin^ur^^ MQn(b^^Jouv. 

•""THB'pLBHEJjfl^gOF'JNOEGilNtC caijMlSTRT, ipcliiding the 

Xpplicatiouis Qf.the.jScipnce.mlhe .Arts, IJ^ew ap4 J»^<?^ enlarged edHioii, hy . Hbnry 
Watts and Hobert JBridges, M. D. Complete in one large andMiideome oot'^vo volumei 
of over 800 very large pages, with two hundred and thirty-two wood-outs, extra cloth. 

|jr<ov\ . \. , .• ) ' . I .■ ' • v^ y\ i. ' . ■» .»'..» V . I 

rNAPP-J.,T9CH¥0W0J^o.^C,j^^y^^^^W|, •«g.^f^,«^,^.<Sf-.T<,l^. frith «K> wo.* 



the An9,'aiid 10 Madui 

M4iti<m»> by gr^t.y^A^vaa ^ ^osKspir. in Vwt> 

. . . : " .'.■•l 
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HlNBT C. LiA^s PuBLioATioiffl — (Ohemistfy, Phin^macy^ Ac). 11 



prOWNES {GEORGE), Ph. D, 



A MANUAL OF ELEMENTARY .CHEMISTRY ; Theoretical and 

Practical. With one hundred and ninety-seven illustrations. A new American, from the 
tenth and revised London edition. Edited byRoBXRT Bridgbs, M. D. In one large 
royal 12nio. volume, of about 850 pp., extra cloth, $2 75; leather, $3 25. (Just Issued.) 
Some years having elapsed since the appearance of the last American edition, and several 
revisions having been maide of the work In Bngland during the interval, it will be found very 
greatly altered, and enlarged by about two hundred and fifty pages, containing nearly one half 
more matter than before. The editori, Mr. Watts and Dr. Benoe Jones, have labored sedulously 
to render it worthy in all respects of the very remarkable favor whioh it has thus far enjoyed, by 
incorporating in it all the most recent investigations and discoveries, in so far as is compatible with 
its design as an elementary text>book. While its distinguishing characteristics have been pre- 
served, various portions have been rewritten, and especial pains have been taken with the 
deportment of Organic Chemistry in which late researches have accumulated so many new facts 
and have enabled the subject to be systematited and rendered intelligible in a manner formerly 
impossible. As only a few months have elapsed since the work thus passed through the hands 
of Mr. Watts and Dr. Hence Jones, but little has remained to be done by the American editor. 
Such additions as seemed advisable have however been made, and especial care has been taken 
to secure, by the closest scrutiny, the accuracy so essential in a work of this nature. 

Thus fully brought up to a level with the latest advances of science, and presented at a price 
within the reach of all, it is hoped that the work will maintain its position as the favorite text- 
book of the medical student. 

This work is so well knowa that it seems almost 
saperflaous for ue to apeak about it. It baa been a 
ftivorite text-book with medical stadenta for yeara^ 
and its popularity haa in no reapect diminiahed. 
Whenever we have been conaulted by medical atu- 
denta, ae has frequently occurred, what treatiae on 
chemistry they ahoald procure, we have alwaya re- 
commended Fownee', for we regarded it aa the beat. 
There ia no work that combines ao many excellen- 
eea. It is of convenient size, not prolix, of plaia 
perspicuous diction, contains ali the moat recent 
diacoveriea, and la of moderate ^rie^. --Cincinnati 
M«d. Repekory, Aug. Ism. 



Large additions have been made, eapecially in the 
department of organic chemistry, and we know of no 
^ther work that has greater claime on the pbyMciaa, 
pharmaceatist, or student^ than this. We cheerfully 
recommend it aa the beat text-book on elementary 
chemistry, and bespeak for it the carefal attention 
of stadenta of pharmacy.— (7/iioa^o Pharmacist, Aug. 

The American reprint of the tenth revised and cor- 
rected English edition is now iasned, and representa 
the present condition of the science. No comments 
are necessary to insure it a favorable reception at 
the hands of practitionera and stndenta. — Boston 
Sted. and Stfirff, Journal, Aug. 12, 1869. 

It will continae, aa heretofore, to hold the first rank 
as a text-book' for students of medicine. — Chicago 
Med. Examiner, Aug. 18S9. 

This work, long the recognised Manual of Ghemiatry, 
appears aa a tenth edition, under the able editorship 
ox Bence Jones and Heury Watts. The chapter on 



the General Principles of Chemical Fhiloaophy, and 
the greater part of the organic chemietry, have been 
rewritten, and the whole work reviaed in accordance 
with the recent advances in chemical kuowledge. It 
remains the standard text-book of chemistry.— 2>u6- 
lin Quarterly Journal, Feb. 1869. 

* » 

There ia probably not a student of chemistry in thlf 
country to whom the admirable manual of the late 
Profesaor Fownee ia unknown* It liaa achieved a 
success which we believe' ia entirely without a ))aTal- 
lei among scfenttflc text-books ia out language. This 
Buccesa haa ariaeti fram the fact thiiit there. is no En- 
glish work on ohuemtstry which combines ao many 
excellences. Of convenient size, o^ attractive form, 
clear and concise in diction, well Illustrated, and of 
moderate price,' i^ would' aeem that every requisite*' 
for a student's hand4>ook has been attained. The 
ninth edition was published under the Joint editor- 
ship of Dr. Bence Jonee aad Dr. Hofmana ; the new 
one has been superiatended through the press by Dr. 
Bence Jones and Mr. Henry Watts» It is not too 
much to aay that it. could not poaalbly have beea ia 
better handa. There is no one in England who can 
compare with Mr. Watts in experience as a compllev 
in chemical literature, and we have much pleasure 
in recording the fact that his reputation is well sus- 
tained by this, his last undertaking.— 2%€ Chemical 
News, F^b. 1869. 

Here is a new edition which has been long watched 
for by eager teachers of chemiatry. In its new garb, 
and under the editorship of Mr. Watts, it haa resumed 
its old place, as the most auceesaful of text-booka.— < 
Indian Medical Gazette, Jau, 1, 1869. 



nBANDE [WM. Z), D.C.L., and JIAVLOR {ALFRED S.), M.D., F.R.S. 
CHEMISTRY. Second American edition, thoroughly revised hy Dr. 

Tatlob. In one handsome 8vo. volume of 764 pagers, extra cloth. $5 00 ; leather, $6 00. 

Feok De. Taylor'* Pbbf ACS. 
'*The revision of the second edition, in oon8eq-QeiKie<of the death, of my lamented ooUeague, 
has devolved entirely upon myself, fivery . chapter^ and itiAieed every page, has been revised, 
and numerous additions made in all parts of the volume. ' These additions have been restricted 
ehiefly to subjects having some practical interest, an^ they have been made as oonei8easj>ossible, 
in order to keep the book within those limits which may fetliin for it the character of a Student's 
Kamial ''^London\ June 29, 1867. 

of iqfemattcn with the moat spaing use of technical 
termnaud phraseology, ao aa to furnish the reader, 
'''whether a istudent pf medidn^, or a roan of the 
world, irith a plain introduction to the seiepce and 
'practice ef chemistry. "•<Wo«ma{ o/ Applied C?tem- 
istry, Oct. 1867; 

This second American, edition, of an excellent trea- 
tiae on (Chemical science .ia not a .mere republication 
from the English press, but is a revision and en- 
largem'eni ^f the V>rigiaalj uhder the supervision of 
the surtivtng <aUthor, Dr. Taylor. The (hvorable 
.opiuiou exyBesaed on the pubUcaticu of the former 
edition of.t^ia .^ork is foilv suataioed by the present 
revision, in which Dr. T. has Increased the size of 
the volume. bv|an addition of sixty -eight pages. — Am. 
Joum. Med. SciefnceSi 06t. 1867. 



A book that has already so establiahed a vepnta*. 
tion, aa has Brande a|ia Taylor'^ Ghemi^Vf can 
hardly need a notice, save to mentiou the additiooa 
and Improvemeuta of the edition.' Doubtless (he 
work will long reiaaSn f- (hvorite tezt^boolc in the 
schools, aa well aa a convenient book of reference for 
all.— ^'. Y. Medical QateUe, Oct. 1.2, 1867. 

for thia reason we haii with delight the rep\ibUca- , 
Hon, in a form which will meet with general approval 
and command public attention, of this realfy valua^ 
ble standard work oa chemistry^— move parttculariy 
M 11 haa been adaptisd with ateh cate to the wants of 
the general public. The well known scholarship; of 
its authors, and their extensive researches for many 
years in ei^rtmental chemistry, have been long ap- 
preciated in the scteatlflc world, oat In thlrwork they 
have been careful to give €he largeei-pcssitleameiint-' 



)S Hbitii^ C. l^j^ yv9UWnoNB^{Mii^LMed. and TherupetUici^. 



pARRlSH (ED WARD), v . ' \ 

"^ Fro/easor qf Materia. Medica in the FhUaO^lpMa CoUege pf pharmacy. 

' A TREATISE ON PHARMACY. Designed as a Text-Book for the 

Student, i^nd aa & C^nide for the Phy^lcifin and Pharmaceutist. With many FormoliB and 

Preacriptions. Third Edition, great^ improYed. In one handsome octavo volume, of 850 

pages, with several hundred illustrations, e:^tra 9]loth. $5 00. 

The immense amount of praetioal iiif<oniiati«n oondeitstd in this volume may be estimated from 

the facit that the Index contains ahout 4700 items. . Under the head of Adds there are 312 refer* 

enoes ; under Emplaetrum, SO ; Sxtr«ot8» 1&9 { liOifCDges, ,36 ; Mixtures, 66 f Pills, 66 ; Syrapt, 

1^1 ; Tinctvea, 138 ; Unguentum, 67, Ae. 

We have examined this large volume with a good 
deal of eare, and find that the author has eompletely 
exhausted the sahjept upon which he treats ; a morei 
complete work, we think, it would be imppsalble to 
find. To the student of pharmacy the work is indis- 
pensable ; indeed, so fhr as we know, it is the only one 
of ite kind in existence, and even to the physician or 
medical student who can spare *five dollan to par- 
c)iase it, we foel si&xe the practical inlbrqttatien he 
will obtain will more than oompenMie him for the 
outlay. — Canada Jted. Joumaiy Nov. 1864. 

The me4ical student a,nd the practising physician 
will find the'^<)luttie of Ineftilmable #brth for study 
and reference. — San Franeieco Med. Preset July, 
1664. 

When we say that this book is in some respects 
the best which hae been published on the subject in 
the English language for ft great many years, we do 



net ipHsh' 'it to be understood as very extravagant 
praisOi ' In truth, it is not so much the best ae the 
only book.^— !!%« London Ghemieal New8. 

An attempt to furnish anything like an analysis of 
Parrieh's very valuable and elaborate Treatiae on 
Praatteal Pkarmaey would require more space than 
we have at our disposal. This, however, is not so 
much a matter of regret, inasmuch as it would b^ 
difficult to think of any point, however minute and 
apparently trivial, connected with the manipulation 
of phavmaoeutic substances or appliances wliieh has 
not been jilearly and carefully discussed in this vol- 
ume. Want of space prevents our enlarging further 
on this valuable work, and we must conclude by a 
simple expression of our hearty appreciation of Us 
merits.— I>T<b2in Qtuirterly Jour, of MedideU Bdience, 
August, 1864. 



StTILLE (ALFRED), M.D., 

Kj Professor of Theory and PraaUce of Medtotne in t?ie University of Penna. 

: THERAPEUTICS AND MATEHIA MEDIC A; a Systematic Treatise 

on tlw Action and Uses of Medicinal Agents, including their Description and History. 
Third edition, revised and enHtinS^'^1' ^^ two large and handsome octavo volumes of about 
1700);)ages, extra cloth, |10'j' leather, $12. 

Dr. StilU's splendid work on therapeutics and ma- 
teria med lea. —Xondon Mad. Timssi April 8, 1866. 

Dr. 8till6 stands to-day one of the best and most 



honored representatives at home and abroad, of Ame 
rtcan medicine; arid thene volumes, a library In them- 
selvoB, a treasure-house for every studloue physician, 
assure his fame even had he done nothing more. — The 
Western Journal of MedidnSy Deo. 1808. 

We regard this Work as the best one on Materia 
Mediea in the English langiiage', and as such it de- 
serves the favor it has received. — Am. Jottm. Medi- 
ea I Sciences^ July 1 868. 

We need not dwell on the merits of the third edition 
of this magnificently conceived work, it is the work 
On Materia Medics', in which Therapeutics are prima- 
rily considered — the mere natural history of drugs 
being briefly disposed of. To medical practitioners 
this is a very valuable oonception. It is wonderful 
how much of the ricbes of the literature of Materia 
Mediea has been condensed Into this book. The refer- 
ences alone ^,ould raakedt worth possessitig, fiut'it 
is not a mere compilation. The writer exercises a 
good Judgment of his own on the gre^t doctripes and 
poidts of Thoeapentlcs. Forrpcnrpes^s^ef pnaoUioe, 
S/LiU^'s book is almost unioueiaa.a fepertory qf .fai* 
formation, empirical and s^fentidc, on the actions and 
uses of medicines. — London Lanedf. Oct: St^ iftft • 

, Throigh>tie> fo(nfiesedttlottB,<lhe prof0iSSlOBSrl>#oH)l 
Is well aotaaioited'wilhtbls .work*. iAt Ueme and 






abroad its reputation as a standard treatise on Materia 
Mediea is securely established. It is second to no 
Work on the 'Subject in the English tongue, and, in* 
deed. Is decidedly superior, in some respects, to any 
other.-^Pacif^c Med. and Surg. JoterneU, July, 1868. 

Stlll^^s Therapeutics is incomparably the best work 
on the subject— i^. T. Med. Oazette, Sept. 26, 1868. 

Dr. 6(111^*8 work Is becoming the best known of any 
of our treatises on Materia Mediea. . . . One of the 
most valuable works in the language on the subjects 
of which it Uea.t6.—N. T.Med. JourwU^ Oct. 1868. 

The rapid exhanstioa oftwoeditiojis of Prof 8tiUd*s 
scholarly work, and the consequent necessity for a 
third edition, is sufficient evidence of the high esti- 
mate placed upon it by the profession. It is no exa^ 
geration to say that there Is no superior work upon 
the subject in the EnglUh language. The present 
edition is fully up to the most recent advance in the 
science and art of therapeutics. — LeaftfenvforOi Medt^ 
cal Heraldj Aug. 1868. 

k Thewozk ef Prof. StilH has rapidly takeh S'l)i^h 

l)lace in professional esteem, and to say that a third 
edition is ^mfii^ded and now appears f>e^re as, suffl- 
cie'nt^y attests'the firm positiob this treatise nas made 
for ittolf. As a work ol ^reat reiieareh, atid 'scholar- 
ship, it la safe tq say we have nothing superior. It is 

V:^c^ed)tigly full, ^nd the bu^sy practitioner will find 
atxrple sugj^dtlonsupon almost every Impo^'taDtpdlnjL 

•Qt^hmei/gnxiiici.'^OwKtinruxti Lancet, Augl 1668. 
■ t t .i 1^ 



QRIJ^'Fim (ROBJ^VT E.)[ ^,D. ' , 

A UNIVERSAL FORMULARY, Containing the Metliods of Pre- 
paring atfd Admintsterin^ OfBolftaltfthd other Medioiiies. 7he whole adapted to Physi^^ians 
and Phai'iiacentifft^.' - Second etfltion^ thorohghly revised, witl^ numerous tidditions, by 
. Ho9BBT ,P, taoxAS, H.D-> (iTo^ssoi; qf Mi^terla Aledica in tbe. JPhiladelphfa College of 
. .Phi^rmaoy.^ In one large and handsoiiae ooitajvo volume of 6&0 f^9/gw, double^oolumntt 
Extra ol'oth, $4 00 ; leather, $6 (Mi . i ).• 

- Thre^ ooiaipStft^Mid extended X^ld^xeiir i*endir the tfoj^k esp^ially adapted for immediate consul- 
fatiot. One, of Dts^S'sV Aijrb TfitEi'it '^^vfeniES;, preseiits under the head of each disease tlie 
cemedial agents w^ich have beiin.^sefvUye;Uubi,ted in it, with reference to the formulss containing 
|h»m-^whU« another Df.PBARMAOSvirHUli and BorkkviOAL-NAirEB, and a very thorough Gbnbraii 
iNDSX a£ford the meaii»<6f obtammg^at'onoe an^infbrmation desired. The Formulary itself il 
iirranged alphahetloall'^ ^nd^i'W<^ heids Of the leading' Constituents of the prescriptions. 

We know of none in our lai^guf^ge} o^ any othe;', so cotaipreh^n^ive \b, its details. -~Xoia4o9* Lamtet, 
One of Th4 mOst don^pl^tc; yrprka o( t)^e |i;lud \^, any laAgu^ge.— J?<|<f^rgA Med, Jourmtk 
^e are not cognizant of the Existence of a paraUel 'WQfKir'Liondon Jfsd, Qasttta* 
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JpEREIRA (JONATHAN), M,D., F.R.S, and L.S. 

MATERIA MEDIC A AND THERAPEUTICS; being an Abridg- 

ment of the late Br. Pereira's Blements of Materia Medioa, arninged in oooformity with 
the British Pharmaoopoeia, and ajiapted to j^ use of Medical Practitioners^ Chemists and 
Druggists, Medical and Pharmaoeutieal Students, ^. By F. J. Fabbe, M.D., Senior 
Physician to 8t. Bartholomew's Hospital, a^d London Editor of the British Pharmaoopoeia; 
assisted by Robbbt Bentley, M.R.G.S., Professor of Materia Medica and Botany to the 
Pharmaceutical Society of Qreat Britain; and by Robert Warinoton, F.R.S., Chemical 
Operator to the Society of Apothecaries. With numerous additions and references to the 
TJnited States Pharmaoopoeia, by Horatio C. Wood, M.D., Professor of Botany in the 
University of Pennsylvania. In one large and handsome octavo volume of 1040 closely 
printed pages, with 236 illustrations, extra cloth, $7 00; leather, raised bands, $8 00. 



The task of the American editor has evidently heen 
BO sinecure, for not only has he given to ns all that 
is contained in the abridgment useful for our pur- 
poses, but by a careful and* judicious embodiment of 
over a hundred new remedies has increased the ^se 
of the former work fully one-third, besides adding 
many new illustrations, some of which are original. 
We unhesitatingly say that by so doing he has pro- 
portionately increased the value, not only of the con- 
densed edition, but has extended the applicability of 
the great original, and has placed his medical coun- 
trymen under lasting obligations to him. The Ame- 
rican physician now has all that is needed in the 
ahape of a complete treatise on materia medloa, and 
the medical student has a text-book which, for prac- 
tical utility and intrinsio worth, stands unparalleled. 
Althongh of considerable size, it is none too large for 
the purposes for which it has been intended, and every 
medical man should, in justice to himself, spare a 
place for it upon his bookvshelf, resting assured that 
the more he consults it the better he will be satisfied 
of its excellence. — N. Y, Mod. Record, Kov. Ifi, 1868. 

It will fill a place which no other work can occupy 
in the library of the physician, student, and apothe- 
cary. — Boston Med, and Surg. Journal, Nov. 8, 1866. 

Of the many works on Materia Medica which have 
appeared since the issuing of the British Pharmaco- 



poeia, none will be more acceptable to the student 
and practitioner than the present. Perelra's Materia 
Mediea bad long ago asserted for itself the position of 
being the most complete work on the subject in the 
English language. But its very completeness stood 
in the way of its success. Except in the way of refer- 
ence, or to those who made a special study of Materia 
Medica, Dr. Peteira*s work was too full, and its pe- 
rusal required an amount of time which few had at 
their disposal. Dr. Farre has very j udiclously availed 
himself of the opportunity of the publication of tiie 
new Pharmacopoeia, by bringing out an abridged edi- 
tion of the great work. This edition of Pereira is by 
no means a mere abridged re-issue, bnt contains ma- 
ny improvements, both in the descriptive and thera- 
peutical departments. We can recommend it as a 
very excellent and reliable text-book.— Edin&ur^A 
Med. Journal, February, 1866. 

The reader cannot fail to be impressed, at a glance, 
with the exceeding value of this work as a compena 
of nearly all useful knowledge on the materia medica. 
We are greatly indebted to Professor Wood for his 
adaptation of it tu our meridian. Without his emen- 
dations and additions it would lose much of its value 
to the American student. With them it is an Ameri- 
can book.— Pac(;S<c Medical and Surgical Journal, 
December, 1866. 



PJLLIS (BENJAMIN), M.D. 
THE MEDICAL FORMULARY: being a Collection of Prescriptions 

derived from the writings and practice of many of the most eminent physicians of America 
and Europe. Together with the usual Dletetio Preparations and Antidotes for Poisons. The 
whole accompanied with a few brief Pharmaceutic and Medical Observations. Twelfth edi- 
tion, carefully revised and much improved by Albbrt H. Smith, M. D. In one volume 8vo. 
of 376 pages, extra cloth, $3 00. {Latdy PnhHshsd.) 
This work has remained for some time out of print, owing to the anxious care with which the 
Editor has sought to render the present edition wortiiy a continuance of the very remarkable 
fiivor which has carried the volume to the unusual honor of a Twelfth Edition. He has sedu- 
lously endeavored to introduce in it all new preparations and combinations deserving of confidence, 
besides adding two new classes, Antemetics and Disinfectants, with brief references to the inhalation 
of atomised fluids, the nasal douche of Thudiohum, suggestions upon the method of hypodermlo 
injection, the administration of ansBsthetics, &o. &o. To accommodate these numerous additions, 
he has omitted much which the advance of science has rendered obsolete or of minor importance, 
notwithstanding which the volume has been increased by more than thirty pages. A new feature 
will be found in a copious Index of Diseases and their remedies, which cannot but increase the 
value of the work as a suggestive book of reference for the working practitioner. Every precaution 
'as been taken to secure the typographical accuracy so necessary in a work of this nature, and it 
{hoped that the new edition will fully maintain the position which " Ellis' Formulary" has 
^ occupied. 



C^SON (JOSEPH), M.D., 

professor of McUeria Medica and Pharmacy iit, the t/niversUy of Pennsylvania, Sto. 

S^^PSIS OF THE COURSE OF LECTURES ON MATERIA 

j^'gCA AND PHARMACY, delivered in the University of Pennsylvania. With three 
*3 (^8 on the Modus Operandi of Medicines. Fourth and revised edition, extra cloth. 



CUNGLISON'S _ 

TPOR THEIR Py REMEDIES, WITH FORMTJLifi 
TION, SeventURATION AND ADMINISTRA- 
One vol 8vo., pt>^on, with extensive additions. 

ROYLE's' ]»ATER^ e^''^* •'l^*^' •* ^• 
Tioa Edited by^DICA AND THEBAI^KU- 
nluety-eight iUustrrii^H GAasdN, M. D. With 
tra cloth. $3 00. s 1 vol. 8vo., pp. 700,*s- 

CHRISTISON'8 DI8PENV 
•ttltlons, aiid 213 large *«T. With copious ad- 

^^eagravings. By R 



Bglbspelu Griffith, M.D. One vol. 8vo., pp. 1000; 
extra cloth. (4 00. 

CARPENTER'S PRIZE ESSAY ON THE USE OF 
Alcoholic Diquors iht Hbalth a.vi6 Disbasb. New 
edition, with a Preface bj D..F. Condib, M.D., audi 
explanatlcus of scientific Worfls. In one neat ]3mo. 
volume, pp. 178; CKtrareloth. 60 cents. 

De JONGE on THE THREE KIND« OF COD-LIVER. 
Oil, with their Chemical and Therapeutic Pro- 
perties. 1 vol. 12mo., cloth. 75 cents. 
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rfROSS (SAMUEL Z>.), M. Z)., 

>-^ Professor of Surgery in the Jeff^aon MediocU OoUege of PhUadsljpMa, 

ELEMENTS OF PATHOLOGICAL ANATOMY. Third edition, 

thoroughly revised and greatly improved. In one larg« and very handsome ootavo volume 
of nearly 800 pages, with about three hundred and fifty beauti^ illostrationB, of which a 
large number are from original drawings ; extra oloth. $4 00. 

The very beautiful execution of this valuable work, and the exceedingly low price at which it 
is offered, should command for it a place in the library of every practitioner. 

To the student of medicine we would say that we 
know of no work which we can more heartily com- 
mend than Gross's Pathological Ansitom j.^^SotUhem 
Med. and Surg. Joumcd. 

The volume commends itself to the medical student ; 
it will repay a careful perusal, and should be upon 



the book-shelf of every American physician. — Oharlu* 
ton Med. Joftmal. 

It contains much new matter, and brings down our 
knowledge of pathology to the latest period. — London 
Laneet, 



TONES (G. HANDFIELD), F.R,S., and SIEVEKINO [ED, K), M,D„ 

V AssistaTd Physicians and Lecturers in St. Mary^s Hospital. 

A MANUAL OF PATHOLOGICAL ANATOMY. First American 

edition, revised. With three hundred and ninety-seven handsome wood engravings. In 
one large and beautifully printed octavo volume of nearly 750 pages, extra cloth, $3 50. 

Our limited space alone restrains us from noticing 
more at length the various subjects treated of in 
this interesting work; presenting, as it does, an excel- 
lent summary of the existing state of knowledge in 
relation to pathological anatomy, we ca^anot too 
strongly urge upon the student the necessity of a tho- 
rough acquaintance with its contents. — 2^ic€d EsB' 
aminer. 

We have long had need of a hand-book of patholo- 
gical anatomy which should thoroughly reflect the 
present state of that science. In the treatise before 
us this desideratum is supplied. Within the limits of 
a moderate ootavo, we have the outlines of this great 
department of medical science accurately defined, 



and the most recent investigations presented in suffi- 
cient detail for the student of pathology. We cannot 
at this time undertake a formal analysis of this trea- 
tise, as it would involve a separate and lengthy 
consideration of nearly every subject discussed ; nor 
would snoh analysis be advantagedus to the medical 
reader. The work Is of such a character that every 
physieian ought to obtain it, both for referenee and 
study. — If. Y, Journal of Medicine. 

Its importance to the physician cannot be too highly 
estimated, and we would recommend our readers to 
add It to their Ul>rary as soon as they oonveniently 
can. — Montreal Med. uhronide. 



GLUGB'8 ATLAS OF PATHOLOGICAL HISTOLOGY. 
Translated, with Notes and Additions, by Josbph 
Leidt, M. D. In one volume, very large imperial 
quarto, with 320 copper-plate figures, plain and 
colored, extra cloth. $4 00. 



SIMON'S GENERAL PATHOLOGY, as conducive to 
the Establishment of Rational Principles for tha 
Prevention and Cure of IMsease. In one octavo 
volume of 212 pages, extra cloth. $1 25. 
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ILLIAMS [CHARLES J. B.), M.D., 

Professor of Glinical Medicine in University College, London. 

PRINCIPLES OF MEDICINE. An Elementary View of the Causes, 

Nature, Treatment, Diagnosis, ajid Prognosis of Disease ; with brief remarks on Hygienlop, 
or the preservation of health. A new Amerioan, from the third and revised London edition. 
In one ootavo volume of about 500 pages, extra cloth. $3 50. 



No work has ever achieved or maintained a more 
deserved reputation. •>- Ffr^nia Med. and Surg. 
Joumai. 

There is no work in medical literature whieh oan 
fill the place of this one. It is the Primer of the 
young practitioner, the Koran of the scientific one. — 
Stethoscope. 

A text-book to which no other in our language is 
compAr9,\)le.— Charleston Med. Joumai. 



The absolute necessity of such a work must be 
evident to all who pretend to more than mere 
empiricism. We mast conclude . by again exprees- 
ing our high sense of the Immense benefit which 
Dr. Williams has conferred on medicine by the pub- 
lication of this work. We are certain that in the 
present state of our knowledge his Principles of Medi- 
cine could not possibly be surpassed. — London Jour 
qf Medicine. 



HARRISON'S ESSAY TOWARDS A CORRECT 
THEORY OF THE NERVOUS SYSTEM. In one 
octavo volume of 292 pp. %\ 00. 

SOLLY ON THE HUMAN BRAIN : its Structure, Phy- 
siology, and Diseases. From the Second and much 
enlarged London edition. In one octavo v(dume of 
aOO pages, with 120 wood-cuts : extra cloth. $2 50. 

£<A ROCHE ON YELLOW FEVER, considered in its 
Historical, Pathological, Etiological, and Therapeu- 
tical Relations. In two large and handsome octavo 
volumes, of nearly 1500 pages, extra cloth, $7 00. 

Ii.A ROCHE ON PNEUMONIA ; Its Supposed Connec- 
tion, Pathological, and Etiological, with Autumnal 



Fevers, including an Inquiry into the Existettf'iJ? 
Morbid Agency of Malaria. In one handsoo ^ 
ta vo vol ume, extra cloth, of .900 pafres Prfc w wtt* 

BUCKLER ON- FIBRO-BRONCHITIS AN'^fL,"" 
MATIC PNEUMONIA. In one octavo '*' ^"* 
cloth, pp. l.'H). $1 25. TTTis w 

FISKE FUND PRIZE ESSAYS— LEE LODS msT 
FECT8 OF CLIMATE ON TUBEI^dewph A« 
EASE. AND WARREN ON THB/rwt of qm 
PREGNANCY ON THE DEVELgctavo vol™™- 
BERCLES. Together in one nr"*^<» ''olnm^ 

extra cloth, $1 00. 



f>ARCLAY {A. W.), M. D, a i • 

^A MANUAL OF MEDICAL DIAGNOSIS; beingi and'^Sd ?^*?® 

Signs and Symptoaii of IXisease. Third Am«Hoan from the «/ 50, Aiondon 

edition. In one neAt ootavo volume of 451 pages, extra olotl^^^ hands of 
A work of immense practical utility.— Zoncion I The book should >»*. /P'*otleal 

Med. Times and Oazette, I msjL—JOuiUn Mer 
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JjlLINT (AUSTIN), M^D., 

J. Profeasor of the PrindpUa and Prat/tice i^ Medicine in SeOewie Med. College, N. T. 

A TREATISE ON THE PRINCIPLES AND PRACTICE OP 

MEDICINE ; deiigned for the use of Students and Praetitioners of Medicine. Third 

edition, revised and enlarged. In one large and closely printed ootayo volume of 1002 

pages ; handsome extra oloth, $6 00 ; or strongly hound in leather, with raised bands, $7 00. 

{Liately Published.) 

By common consent of the English and American medical press, this work has been assigned 

to the highest position as a complete and compendious text-book on the most advanced condition 

of medical science. At the very moderate price at which it is offered it will be found one of the 

cheapest volumes now before the profession. 



Admirable and nneqnaXled. "WeHem Journal qf 
Medicine, Nov. 1809. 

Dr. flint's work, thoagh claiming no higher title 
than that of a text-book, is really more. He Is a man 
4)f large clinical experience, and his book is full of 
Mach madterly descriptions of disease as can only be 
drawn by a man intimately acquainted with their 
various forms. It is not so long since we had the 
pleisnre of reviewing his first edition, and we recog- 
nize a great improvement, especially in the gencrHl 
part of the work. It is a work which we can cordially 
recommend to onr readers as fnlly abreast of the sci- 
ence of the day. — Edinburgh Med. Journal, Oct. '09. 

One of the best works of the kind for the practi- 
tioner, and the most convenient of all for the student. 
^Am, Joum. Med. Sciencet, Jan. 1869. 

This work, which stands pre-eminently as the ad- 
vanoe standard of medical seienee up to the present 
time in the practice of medicine, has for its author 
one who is well and widely known as one of the 
leading practitioners of this continent. In fact, it is 
seldom that any work is ever issued from the press 
more deserving of universal recommendation.— i>o- 
minion Med Journal, May, 1869. 

The third edition of this most excellent book scarce- 
ly needs any commendation from us. The volume, 
as it stands now, is really a marvel : first of all, it is 
excellently printed and boand — and we encounter 
that luxury of America, the ready-cut pages, Which 
the Yankees are 'cute enough to Insist upon — nor are 
these by any means trifles ;,but the contents of the 
book are astonishing. Not only is it wonderful that 
any one man can have grasped in his mind the whole 
scope of medicine with that vigor which Dr. Pllnt 
shows, but the condensed yet clear way in which 
this is done is a perfect literary triumph. Dr. Flint 
Is pre-eminently one of the strong men, whose right 
to do this kind of thing is well admitted ; and we say 
no more than the truth when we affirm that he is 
very nearly the only living man that could do it with 
such results as the volume before us. — The London 
Practitioner, March, 1869. 

This is in some respects the best text-book of medi- 
elne in our language, and it is highly appreciated on 
the other side of the Atlantic, inasmuch as the first 
edition was exhausted in a few months. Tli^e second 
edition was little more than a reprint, but the present 
has, as the author says, been thoroughly revised. 
Much valuable matter has been added, and by mak- 
ing the type smaller, the bulk of the volume is not 
much inereased. The weak point in many American 



works is pathology, but Dr. Flint has taken peculiar 
pains on this point, greatly to the value of the book. 
-^London Med. Times and QoEttte, Feb. 6, 1869. 

Published in 1866, this valuable book of Dr. Flint's 
has in two years exhausted two editions, and now 
we gladly announce a third. We say we gladly an- 
nounce it, because we are proud of it as a national 
representative work of not only American, but of 
cosmopolitan medicine. In it the practice of medicine 
is young and philosophical, based on reason and com- 
mon sense, and as such, we hope it will be at the 
right hand of everv practitioner of this vast continent. 
^Gallfomia Medical Ckuette, March, 1869. 

Considering the large number of valuable works In 
the practice of medicine, already before the profes- 
sion, the marked favor with which tbis has been re- 
ceived, necessitating a third edition in the short space 
of two years, indicates unmistakably that it is a work 
of more than ordinary excellence, and must be accept- 
ed as evidence that it has largely fulfilled the object 
for which the author intended it. A marked feature 
in the work, and one which particularly adapts it for 
the use of students as a text-book, and certainly ren- 
ders it none the less valuable to the busy practitioner 
as a work of reference, is brevity and simplicity. 
The present edition has been thoroughly revised, and 
much new matter incorporated, derived, as the author 
informs us, both from his own clinical studies, and 
from the latest contributions to medical literature, 
thus bringing it fully up with the most recent ad- 
vances of the science, and greatly enhancing its prac- 
tical utility; while, by a slight modification of Its 
typographical arrangement, the additions have b.sen 
accommodated without materially increasing its 
bulk.~/8^ Louin Med. Archives, Feb. 1869. 

If there be among our readers any who are not fa- 
miliar with the treatise before us, we shiill do them 
a service in persuading them to repair their omission 
forthwith. Combining to a rare degree the highest 
scientific attainments with the most practical com- 
mon sense, and the closest habits of observation, the 
author has given us a volume which not only sets 
forth the results of the latest investigations of other 
laborers, but contains more original views than any 
other single work upon this well-worn theme within 
onr knowledge.<-iyr. T. Med. Gazette, Feb. 27, 1869. 

Practical medicine was at sea when this book ap- 
peared above the horizon as a safe and capacious har- 
bor. It came opportunely and was greeted with 
pleasurable emotions throaghont the land.— .yo^^ 
viUe Med. and Surg. Journal, May, 1869. 



-nUNOLISON, FORBES, TWEED IE, AND CONOLLT, 

THE CYCLOPEDIA OF PRACTICAL MEDICINE: comprising 

Treatises on the Nature and Treatment of Diseases, Materia Medica and Therapeutics, 
Diseases of Women and Children, Medical Jurisprudence, <fco. ko. In four large super-royal 
-^tavo volumes, of 3254 double-columned pages, strongly and handsomely bound in leather, 
\\ extra cloth, $11. 

. ^ . ) work contains no less than four hundred and eighteen distinct treatises, contributed 
y ** ^ \t distinguished physicians. 



extant or at'PP^^'te work on practical medicine 
and Surgical. ^^ o^' language. — Buffalo Medical 

Forreferencef**^- ,, . , 
ttoner.—Westcrrt above all price to every practi- 

One of tJHo most ***** 

uable medical publications of 



the day. As a work of reference it is invaluable.-* 
Western Journal of Medicine and Surgery. 

It has been to us, both as learner and teacher a 
work for ready and frequent reference, one in which 
modern English medicine is exhibited in the mast ad- 
vantageous light. — Medical JSxaminer. 



iSSlCIKB. Wlthl>F THB PRACTICB OP 
M D 1 vol. 8vo., ppltions by D. F. GoirnXB, 
■• ' ^ cloth. $2 60. 



HOLLAHD*8 MEDICAL VOTSS kVTF REFLBG- 
Txoira. From the third and enlarged English edi- 
tion. In one handsome octavo volume of abouk 
600 pages, extra cloth. |3 60. 
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fTARTSHORNE (HENRY). M.D., 

J"^ Prnfeaaor of Hygiene in the University of Penn&f/lf>ani<t, 

ESSENTIALS OP THE PRINCIPLES AND PRACTICE OF MBDI- 

CINE. A handy-book for Stndents and Praotttioners. Beootfd edition, revised and im- 
proved. In one handsome royal ]2mo. Tolume of 450 pages, dearly printed on small type, 
oloth, $2 38; half bound, $2 68. 

The very cordial reception with which this work has met shows that the author has fully sno- 
ceeded in his attempt to condense within a convenient compass the essential poitfts of scientific 
and practical medicine, so as to meet the wants not only of the student, but aDso of the practi- 
tioner who desires to acquaint himself with the results of recent advances in medical science. 

safe and Bceotnplished companion. We speak thus 



As a strikingly terse, full, and comprehensive em- 
bodiment In ft condensed form of the essentials in 
medical science and art, we hazard nothing in saying 
that it is incomparably in advance of any work of the 
kind of the past, and will stand long in the futnre 
with oat a rival. A mere glance will, we think, im- 
press others with the correctness of our estimate. Nor 
do we believe there will be found many who, after 
the most cursory examination, will fail to possess it. 
How one could be able to crowd so much that is valu- 
able, especially to the student and young practitioner, 
within the limits of so small a book, and yet embrace 
and present all that is important in a well-arranged, 
clear form, convenient, satisfactory for reference, with 
so full a table of contents, and extended general index, 
with nearly three hundred formulas and recipes, is a 
marvel. — Western Journal of Medicine^ Aug. 1867. 

The little book before us has this quality, and we 
oaa therefore say that all students will find it an in- 
valuable guide in their pursuit of clinical medicine. 
Dr. Hartshorne speaks of it as '*an unambitious effort 
to make useful the experience of twenty years of pri- 
vate and hospital medical practice, with its attendant 
studv and reflection.*' That the effort will prove suc- 
cessful we have ne doubt, and in his study, and at 
the bedside, the student will find Dr. Hartshorne a 



highly of the volume, because it approaches more 
nearly than any similar manual lately before us the 
standard at which all such books should aim — of 
teaching much, and suggesting more. To the student 
we can heartily recommend the work of our transat- 
lantic colleague, and the husy practitioner, we are 
sure, will find in it the means of solving many a 
doubt, and will rise from the perusal of its pages, 
having gained clearer views to guide him in his djiily 
struggle with disease.— 2>n6. Jftd. Press, Oct. 2, 1867. 

This work of Dr. Hartshorne must not be confound- 
ed with the medical manuals so generally to be found 
in the hands of students, serving them at best but as 
blind guides, better adapted to lead them astray than 
to any useful and reliable knowledge. The work be- 
fore US presents a careful synopsis of the essential 
elements of the theory of diseased action, its causes, 
phenomena, and results, and of the art of healing* as 
recognised by the sMst authoritative of our profes* 
sional writers and teachers. A very earefol and can- 
did examination of the volnme has oonvineed us that 
it will be generally recognised as one of the best man- 
uals for the use of the student that has yet appeared. 
■^Amerioun Jofttmal Med, Sdencest Oct. 1867. 



Wt 



"ATSON (THOMAS), M, D., Src 

LECTURES ON THE PRINCIPLES AND PRACTICE OF 

PHYSIC. Delivered at King's College, London. New edition. {Preparing.) 



DICKSON'S BLBMEirrS OF MEDICINE ; a Gempen- 
dlous View of Pathology and Therapeutics, or the 
History and Treatment of Diseases. Second edi- 
tion, revised. 1 vol. 8vo. of 750 pages, extra cloth. 
$1 00. 

WHATTO OBSERVE AT THE BEDSIDE AND AFTER 
Death iv Medical Cases. Published under the 
authority of the London Society for Medical Obser- 



vation. From the second London edition. 1 voL 
royal 12mo., extra cloth. $1 00. 

LATCOCK'S LECTURES ON THE PRINCFPLBS 
Aim Mbthoos 09 Medical Obsbrvatioit and Rb- 
SEAKGH. For the use of advanced students and 
Junior practitioners. In one very neat royal 12mo. 
volume, extra cloth. $1 00. 



PULLER (HENRY WILLIAM), M. 2>., 

-*• Physician to St. Oeorge^s Hospital, London. 

ON DISEASES OF THE LUNGS AND AIR-PASSAGES. Their 

Pathology, Physical Diagnosis, Symptoms, and Treatment. From the second and revised 
English edition. In one handsome octavo volume of ahont 500 pages, extra cloth, $3 50. 

Dr. Fuller's work on diseases of the chest was so 
favorahly received, that to many who did not know 
the extent of his engagements it was a matter of won- 
der that it should be allowed to rermain three years 
out of print Determined, however, to improve it, 
Dr. Fuller would not consent to a mere reprint, and 



accordingly we have what might be with perfect J u» 
tice styled an entirely new work from his pen, tb 
portion of the work treating of the heart and grr 
vessels being excluded. Nevertheless, this voluni} 
of almost equal size with the first— Zrondcm Jj^^*" 
Times and OcuettCf July 20, 1867. 



T>RINTON ( WILLIAM), M. i>., F, R. 8. 
^LECTURES ON THE DISEASES OF THE STOMACH r'^J*^ ^^ 

Introduction on its Anatomy and Physiology. From the second and enlarire/?rtA '^ ^ 
*i^-^ \xri*\^ :iim»«^.»*:^^. ^« ^^^a t— i j a . « *y« oWO nairen 



tion. With illustrations on wood. In one handsome octavo volume of e 
extra cloth. $3 25. 

Nowhere can be found a more full, accurate, plain, 
/and instructive history of these diseases, or more ra- 
^tional views respecting their pathology and therapeu- 
tics. — Am. Joum. of the Med. Sciences, April, 1806. 



pages, 



The most complete work in o^^XJ wd i»«i5.* 
diagnosis and treatment of th^Ur^. jSurnalK^l'' 
taut di^Me^.— Boston Med. w^ •'ow»«*, Not. 
1865. 



'SMITH ON CONSUMPTION; ITBEABLY AND BE- 
MEDIABLE STAGES. In one neat octavo volnme 
of 2/i4 pages, extra cloth. $2 25. 

^SALTER ON ASTHMA ; its Pathology, Causes, Con- 
sequences, and Treatment. In one volume octavo, 
extra cloth. $2 60. 



TODD.BCL.KICAL LBOtt'^^^^f ^^^ 
DisBASBS. In one nes *"»»"«» 

extra cloth. l»2 60ASES OP THE HEART a vn 

WALSHE ON THE rtilrd American editJnni? 
GREAT VBS8El4oth. $3 00 "^^'^ '* 

1 voL 8ro., 420 ' 
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PLINT (AUSTIN), M,D., 

•*• Profeasor of the Principles and Practice of Medicine <n Setlevue HospUal Med. College^ N. T. 

A PRACTICAL TREATISE ON THE DIAGNOSIS, PATHOLOGY, 

AND TREATMENT OF DISEASES OF THE HEART. Second revised and enlarged 

edition. In one octavo volnme of 550 pnges, with a plate, extra clotb, $4. {Just Issued.) 

The author hai sedulously improved the opportunity afforded him of revising this work. Portions 

of it have been rewritten, and the whole brought up to a level with the most advanced condition of 

science. It must therefore continue to maintain its position as the standard treatise on the subject. 

Dr. Flint chose a dlfBeult enbjeotforbtsfesearches, 
and has shown remarkable powers of observation 



and reflection, as well as great industry, in his treat- 
ment of it. His book must be considered the fullest 
and clearest practical treatise on those sobjects, and 
shonid be in the hands of all practitfoners and Bta> 
dents. It isa credit to American medical literature. 
'"Amer* Joum. of the Med. Stieneea, July, 1800. 

We question the fSfCt of any recent American author 
in our profession being more extensively known, or 
more deservedly esteemed in this country than Dr. 
Flint. We willingly acknowledge his snooess, more 
particularly in the volnme on diseases of the heart, 
in making an extended personal clinical stndy avail- 



able for purposes of illastration, In corinectldn with 
oases which have been reported by other trustworthy 
observers.— J}?^. and For, Med.-Chvrwrg, Heview. 

lo regard to the merits of the work, we have no 
heeitation in pronouAciogit fall, accurate, and Judt- 
oious. Considering the present state of science, snch 
a work was much needed. It shonid be in the hands 
•f every praetitiuner. — Chicago Med. Joum. 

With more than pleasure do we hail the advent of 
this work, for it fills a wide gap on the list of text- 
books for our schools, and is, for the practitioner, tfaus 
most valuable practical work of its kind. — N. 0. Med* 

Newt. 



JDY THB SAME AUTHOR, 

A PRACTICAL TREATISE ON THE PHYSICAL EXPLORA- 
TION OF THE CHEST AND THB DIAGNOSIS OF DISEASES AFFECTING THE 
RESPIRATORY ORGANS. Second and revised edition. In one handsome octikvo volume 
of 595 pages, extra olothi $4 50. 



Premising this observation of the necessity of each 
student and practitioner making himAlf acquainted 
with auscultation and percussion, we may state our 
honest opinion that Dr. Flint's treatise is one of the 
most trustworthy guides which he can consult. The 
style is clear and distinct, and is also concise, being 
free f^om that tendency to over-reflnement and unne- 
cessary minuteness which characterises many works 
on the same subject — Dublin Medical Presa, Feb. 6, 
1867. 

The chapter on Phthisis is replete with interest ; 
and his remarks on the diagnosis, especially in the 
early stages, are remarkable for their acumen and 



great practical value. Dr. Flint's style is clear and 
elegant, and the tone of freshness and originality 
which pervades his whole work lend an additibnal 
force to its thoroughly practical character, which 
cannot ftiil taobtain for it a place as a standard work 
on diseases of the respiratory system. — London 
Lancet, Jan. 19, 1667. 

This is an admirable book. Excellent in detail and 
execution, nothing better could be desired by the 
practitioner. Dr. Flint enriches his subject with 
much solid and not a little original observation. — 
Ranking^ 8 Abstract, Jan. 1867. 



P 



A VY (F, W.), M, Z>., F, E, S., 

Senior Asst. Physician to and Lecturer on Physiology, at Ouy's Hospital, Ao. 

A TREATISE ON THE FUNCTION OF DIGESTION; its Disor- 

ders and their Treatment. From the second London edition. In one handsome volume, 
small octavo, extra cloth, $2 00. {Lately Pttblished.) 

The work before us is one which deserves a wide treatise, and sufficiently exhaustive for all practical 

circulation. We know of no better guide to the study purposes.—- XcawntoortA Med. Herald, July, 1869. 

of digestion and its disorders.— /5C. Louis Med. and j^ y^^y valuable work on the subject of which It 

Surg, Journal, July 10, 1869. treats. Small, yet it is full of valuable Information. 

A thoroughly good book, being a careful systematic -—Cincinnait Mtd. Bspertory, June, 1869. 



(IHAMBERS [T, K.), M. D,, 

v^ Consulting Physician to St. Mary^s Hospital, London, Ac. 

THE INDIGESTIONS ; or, Diseases of the Digestive Organs Functionally 

Treated. Third and revised Edition. In one handsome oetavo volume of 333 pages, extra 
oloth. $3 GO. {LaUly Published,) 

So very large a proportion of the patients applying 
to every general practitioner suffer from some form 
of indigestion, that whatever aids him in their man- 
agement directly ''puts money Ln his parse," and io- 
directly does more than anything else to advance his 
reputation with the public. From this purely mate- 
rial point of view, setting aside its higher claims to 
merit, we know of no more desirable acquisition to 
a physician's library than the book before us. He 
who should commit its contents to his memory would 
And its price an investment of capital that returned 
him a most usurious rate of interest. As compared 
with the second edition, the arrangement of the Illus- 
trative cases has been changed in many instances, 
numerous new ones added, and the entire volume 
carefully revised ; l)eing in its present form the most 



thoroughly clinical treatise in the language. — N. T, 
Medical Qaxette, Jan. 28, 1871. 

Like other works proceeding from the pen of Dr. 
King Chambers, this present one is characterized by 
its essentially practical character. The treatise pre- 
sents throughont most valuable hints and suggestions 
to those called tapon to deal with disease as witnessed 
in everyday medical experience. Many such might 
be collected and put before the profession as a volume 
of medical aphorisms that should have a place in 
each professional head. The lengthened review writ- 
ten of this treatise, and the observations made in the 
course of it, sufficiently attest our high opinion of its 
value to the practitioner. — Brii. and For. Medico- 
Chirurg. Review, Jan. 1871. 



Jgr THE SAME AUTHOR. {Just Ready.) 

RESTORATIVE MEDICINE. An Harveian Annual Oration, deliv- 
ered at the Royal College of Physicinns, London, on June 24, X871. With Two Sequels. 
In one very handsome volume, small 12mo., extra oloth, $1 00. 
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pOBERTS ( WILLIAM), M. D., 

•^ ** Lecturer on Medicine in the Manchester School of Medicine^ Ac. 

A PRACTICAL TREATISE ON URINARY AND RENAL DJS- 

BASES, including Urinary Deposits. IHustrated by numerous cases and engrayings. Sec- 
ond Edition, Revised. In one very handsome octavo volume. {Preparing.) 



JDASHAM (W.R,), M.D,, 

-^-^ Senior Physician to the Westminster Hospital, Ac. 

RENAL DISEASES: a Clinical Guide to their Diagnosis and Treat- 
ment. With illustrationa. In one neat royal 12mo. volume of 304 pages. $2 00. {Just 
Issued.) 



The chapters on diagnosis and treatment are very 
good, aad the student and young practitioner will 
find them fall of valaable practical hints. The third 
part, on the urine, is excellent, and we cordially 
recommend Its perasal. The author has arranged 
his matter in a somewhat novel, and, we think, use- 
fttl form. Here everything can be easily found, and, 
what is more important, easily read, for all the dry 
details of larger books here acquire a new interest 
from the author's arrangement. This part of the 
book is full of good work. — Brit, and For. Medico- 
Chirurgical Review, July, 1870. 

The easy descriptions and compact modes of state- 



ment render the book pleasing and eouTenieut.— iim. 
Journ. Med. Sciences, July, 1870. 

A book that we believe will be fonnd a valuable 
assistant to the practitioner and guide to the student. 
^Baltifnore Mad. Journal, July, 1870. 

The treatise of Dr. Basham differs from the rest in 
its special adaptation to clinical study, and its con- 
densed and almost aphorismal style, which makes it 
easily read and easily understood. Besides, the 
author expresses some new views, which are well 
worthy of consideration. The volume is a valuable 
addition to this department of knowledge. — Paeijlc 
Med. and Surg. Journal, July, 1870. 



MORLAND ON RETENTION IN THE BLOOD OF THE ELEMENTS OF THE URINARY SECRETION. 
1 vol. 8vo., extra cloth. 76 cents. 

TONES (a HANDFIELD), M. D,, 

V Physteian to St. Mary*s Hospital, Ac. 

CLINICAL OBSERVATIONS ON FUNCTIONAL NERVOUS 

DISORDERS. Second American Edition. In one handsome octavo volume of 348 pa^es, 
extra cloth, $.3 25. 



Taken as a whole, the work before us furnishes a 
short but reliable account of the pathology and treat- 
ment of a class of very common but certainly highly 
obscure disorders. The advanced student will find it 
a rich mine of valuable facts, while the medical prac* 
titioner will derive from it many a suggestive hint to 
aid him in the diaguoHis of "nervous caseu,'* and in 
determiuing the (rue indications for their ameliora- 
tion or cure.— .imer. Journ. Med. Soi., Jan. 1867. 



We must cordially recommend it to the profession 

of this country as supplying, in a great measure, a 

deficiency which exists in the medical literature of 

the English language. — New York Med. Journ., April, 

1867. 

« 

The volume is a most admirable one — full of hiuta 
and practical suggestions. — Canada Med. Journal, 
I April, 1867. 



TJSSAYS ON NERVOUS DISEASES (Now Ready.) 
ON DISEASES OP THE SPINAL COLUMN AND OF THE 

NERVES. By C. B. Radclifp, M. D., Johk Nettkn Radclipp, J. Warbdrton Beo- 
BiB, M. D., Francis E. Ainstib, M. D., and J. Russell Reynolds, M. D. 1 vol. 8vo., 
extra cloth, $1 50. 

This volume, which has been passing through the Library Department of the ** Medical 
News" for 1870, consists of a series of essays from " Reynolds' System of Medicine'* by gentle- 
men who have paid especial attention to the several aflfections of the neryons system. 



JgLADE [D, />.). ^•^• 

DIPHTHERIA ; its Nature and Treatment, with an account of the His- 
tory of its Prevalence in various Countries. Second and revised edition. In one neat 
royal 12mo. volume, extra cloth. $1 25. 



JTUDSON (A.), M. D., M. R. L A,, 

•^-^ Physician to the Meath Hospital. 

LECTURES ON THE STUDY OF FEVER. 

Cloth, $2 50. 



In one vol. Svo., extra 



As an admirable summary of the .present state of 
our knowledge concerning fever, tbe work wiU be as 
welcome to the medical man In active pmctice as to 
the student. To the hard- worked practitioner who 
wishes to refresh his notions concerning fever, the 

book will prove mont valuable We heartily 

commend his excellent volume to students and the 
prufession at large. — London Lancet, June 22, 1867. 

The truly philosophical lectures of Br. Hudson add 



much to our previous knowledge, all of which they, 
moreover, analyze and condense. Thiswell-conceived 
task has been admirably, executed in the lectures, il- 
lustrative cases and quotations being arranged in an 
appendix to each. We regret that Kpace forbids our 
quotation from the lectures on treatment, which are, 
in regard to research and judgment, most masterly, 
and evidently the result of extended and mature ex- 
perience. — British Medical Journal, Feb. 22, 18t>8. 



TYONS (ROBERT />.), K. (7. C. 
A TREATISE ON FEYER^ or, Selections from a Course of Lectures 

on Fever. Being part of a Course of Theory and Practice of Medicine. In one neat octavo 
Tolome, of 362 pages, extra cloth. $2 26. 
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T>UMSTEAD (FREEMAN J.), M,D.. 

-*-' Pro/esjfor of Venereal JH»«ct8e8 at the Col. of Phya. and, Surg., New Tor^. See. 

THE PATHOLOGY AND TREATMENT OP VENEREAL DIS- 

EASES. Including the results of recent investigations upon the subject. Third edition, 
revised and enlarged, with illustrations. In one large and handsome octavo volume of 
over 700 pages, extra cloth, $5 00,* leather, $6 00. {Just hsiied.) 
In preparing this standard work again for the press, the author has subjected it to a very 
thorough revision. Many portions have been rewritten, and much new matter added, in order to 
bring it completely on a level with the most advanced condition of syphilography, but by careful 
compression of the text of previous editions, the work has been increased by only sixty-four pages. 
The labor thus bestowed upon it, it is hoped, will insure for it a continuance of its position as a 
complete and trustworthy guide for the practitioner. 

much special commendation as if itii predecessors bad 
not been published. As a thoroughly practical book 
on a class of diseases which form a large share of 



It is the most complete book with which we are ac- 
quainted in the language. The latest views of the 
best authorities are pat forward, and the information 
is well arranged— a great point for the stodent, and 
still more for the practitioner. The subjects of vis- 
ceral syphilis, syphilitic affections of the eyes, and 
the treatment of syphilis by repeated inoculations, are 
very fully discussed. — London Lancet^ Jan. 7, 1871. 

Dr. Bumstead's work is already so universally 
known as the best treatise in the English language on 
venereal diseases, that it may seem almost superflu- 
ouB to say mdre of it than that a new edition hats been 

i««8aed. But the author^s Indastry has rendered this j Journalj March, 1871. 
new edition virtually a new work, and so merits as ' 



nearly every pbysielan's practice, the volume before 
as is by far the best of which we have knowledge. — 
N. r. Medical Gazette, Jan. 28, 1871. 

It Is rare in the history of medicine to find any one 
book which contains all that a praclitioner needs to 
know ; while the possessor of " Bnmstead on Vene- 
real" has no occasion to look outside of its covers for 
anything practical connected with the diagnosis, his- 
tory, or treatment of these affections.—- i^. T. Medinal 



rfULLERIER (A,\ and 

^ Surgeon to the HbpUaX dtt Midi, 



JDUMSTEAD {FREEMAN J.), 

-^-^ Pro/esftor of Venereal Diseases in the College of 
Physicians and Surgeons^ If. T. 



AN ATLAS OP VENEREAL DISEASES. Translated and Edited by 

Frbemav J. BuMSTCAi). In one large imperial 4to. volume of 328 pages, double-columns, 
with 26 plates, containing about 150 figures, beautifully colored, many of them the size of 
life; strongly bound in extra cloth, $17 00 ; also, in five parlay stout wrappers for mailing, at 
$3 per part. {Lately Published.) 
Anticipating a very large sale for this work, it is offered at the very low price of Thrbb Dol- 
lars a Part, thus placing it within the reach of all who are interested in this department of prac- 
tice. Gentlemen desiring early impressions of the plates would do weU to order it without delay. 
A specimen of the plates and text sent free by mall, on receipt of 25 cents. 



We wish for once that our province was not restrict- 
ed to methods of treatment, that we might say some- 
thing of the exquisite colored plates in this volume. 
^•London Practitioner, May, 1869. 

As a whole, it teaches all that can be taught by 
means of plates and print. — London Lancet, March 
13, 1869. 

Superior to anything of the kind ever before Issued 
on this continent. — Canada Med. Journal, March, '69. 

The practitioner who desires to understand this 
branch of medicine thoroughly should obtain this, 
tbe most complete and best work ever published. — 
Dominion Med. Journal, May, 1869. 

This is a work of master hands on both sides. M. 
CuUerier is scarcely second to, we think we may truly 
say Is a peer of the illustrious and venerable Ricord, 
while in this country we do not hesitate to say that 
Br. Bumstead, as an authority, is without a rival 
Assuring our readers that these illustrations tell the 
whole history of venereal disease, from Its inception 
to its end, we do not know a single medical work, 
whleh for its kind Is more necessary for them to have. 
^California Med. Oaisette, March, 1869. 

The most splendidly illustrated work in the lan- 
guage, and in our opinion far more useful than the 
French original.— Am. Joum. Med. Sciences, Jan. '69. Review, July, 1869. 



The fifth and concluding number of this magnificent 
work has reached us, and we have no hesitation in 
saying that its illui^trations surpass those of previous 
numbers.— .Boston Med. and Surg. Journal, Jan. 14, 
1869. 

Other writers besides M. CuUerier have given us a 
good account of the diseases of which he treats, but 
no one has furnished us with such a complete series, 
of illustrations of the venereal diseases. There is, 
however, an additional Interest and value possessed 
by the volume before us ; for it is an American reprint 
and translation of M. Cullerier's work, with inci- 
dental remarks by one of the most eminent American 
syphilographers, Mr. Bumstead. The letter-press Is 
chiefly M. Callerier's, but every here and there a few" 
lines or sentences are introduced by Mr. Bumstead ; 
and, as M. CuUerier is a unicist, while Mr. Bumstead 
is a dualist, this method of treating the subject q,dd9 
very much to Its interest. By this means a liveliness 
is imparted to the volume which many other treatises 
sorely lack. It is like reading the report of a conver- 
sation or debate ; for Mr. Bumstead often finds occa- 
sion to question M. Cullerier's statements or inferences, 
and this he does In a short and forcible way which 
helps to keep up the attention, and to make the book 
a very readable one. — Brit, and For. Medico-Ghir. 



JJILL (BERKELEY), 

-*-^ Surgeon to the Lock Hospital, London. 



ON SYPHILIS AND LOCAL 

one handsome octavo volume : extra cloth 

Bringing, as it does, the entire literature of the dis- 
ease down to the present day, and giving with great 
ability the results of modern research. It is in every 
renpect a most desirable worlc, and one which should 
find a place in the library of eirery surgeon. — Cali- 
fomia Med. OoMtte, June, 1869. 

Considering the scope of the book and the careful 
attention to the manifold aspects and details of its 
subject, it is wonderfnUy concise All thexe qualities 
render it an espeeially valuable book to the beginner, 



CONf AGIOTJS DISORDERS. In 

$3 25. {Lately Published.^ 

to whom we would most earnestly recommend its 
study ; while it is no less useful to the practitioner.— 
$t. Louis Med. and Surg. Journal, May, 1869. 

The most convenient and ready book of reference 
we have met with.— .y. Y. Med. Record, May 1, 1869. 

Most admirably arranged for both student and prac- 
titioner, no other work on the subject equals it ; It is 
more simple, more easily studied. — Buffalo Med. and 
Surg. Journal, March, 1869. 



HJ'rt^^SB ^^JL ^Ih^^^ ^^ "^^^ CAUSES, I TORRHCE . In one vol. 8vo., of about 400 pp., 
SYMPTOMS, AND TREATMENT OF SPERMA- cloth, |;2 75. 
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IKTILSON [ERASMUS), F.R.S. 

ON DISEASES OF THE SKIN. With Illustrations on wood. Sev- 
enth American, from th« sixth and enlarged EngUdhedition. In one large ootavo vohtme 
of over 800 pages, $5. {Lately Published.) 

A SERIES OF PLATES ILLUSTRATING "WILSON ON DIS- 
EASES OP THE SKIN;*' consisting of twenty beautifully executed plates, of whioh thir- 
teen are exquisitely colored, presenting the Normal Anatomy and Pathology of the Skin, 
and embracing accurate representations of about one hundred varieties of disease, most of 
them the size of nature. Price, in extra cloth, $5 50. 

Also, the Text and Plates, bound in one handsome volume. Extra cloth, $10. 

The industry and care with which the author has revised the present edition are shown by the 
fact that the volume has been enlarged by more than a hundred pages. In its present improved 
form it will therefore doubtless retain the position which it has acquired as a standard and classical 
authority, while at the same time it has additional claims on the attention of the profession as 
the latest and most complete work on the subijeet in the English language. 

8aoh a work as the one before us Is a most eapital [ We can 8afel7 recommend it to the profession as 

the best work on the subject now in existence in 
the English langaafe.-~Jlfeattfa2 Times and Gfatette, 

Mr. Wilson's volume is an excellent digest of the 
actual amount of knowledge of cutaneous diseases ; 
it includes almost every fact or opinion of importance 
connected with the anatomy and pathology of the 
akin.^-'BrUish and Foreign Medical Meview. 

These plates are very accurate, and are executed 
with tifL elegance and taste which are highly creditable 
to the artistic skill of the American artist who executed 
them. — 8t. Louis Med. Journal. 

The drawings are very perfect, and the finish and 
coloring artistic and correct ; the volume is an indis- 
pensable companion to the book it illustrates and 
completes. — Charleston Medical Journal. 



and acceptable help. Mr. Wilson has long been held 
as high authority in this department of medicine, and 
his book on diseases of the skin has long been re- 
garded as one of the best text-books extant on the 
subject. The present edition is oarefnlly prepared, 
and brought up in its revision to the present time. In 
this edition we have also included-the beautiful series 
of plates illustrative of the text, and in the last edi- 
tion published separately. There are twenty of these 
plate.«, nearly all of thorn colored to nature, and ex- 
hibiting with great fidelity the various groups of 
dlHeases treated of in the body of the work. — CUn- 
einnaH Lancet^ June, 1863. 

No one treating skin diseases should be without 
a copy of this standard work.— •OancKta Lancet. 
August, 1868. 

J^Y THE SAME AUTHOJR. — 



THE STUDENT'S BOOK OF CUTANEOUS MEDICINE and Dis- 

BASES or THB SKiH. In ono very handsome royal 12mo. volume. $3 50. {Lately Jsstud,) 



XTELIOAN (J. MOORE), M,D., M.R,LA. 
A PRACTICAL TREATISE ON DISEASES OF THE SKIN. 

Fifth American, from the second and enlarged Dublin edition by T. W. Belcher, M. D. 
In one neat royal 12mo. volume of 462 pages, extra cloth. $2 25. 

fully up to the times, and is thoroughly stocked with 
moet valuable iaforjnation. — H^ew fork Med. Record, 
Jan. 16, 1867. 



Fully equal to all the requirements of students and 
young practitioners. It is a work that h^s stood its 
ground, that was worthy the reputation of the au- 
thor, and the high position of which has been main- 
tained by its learned &A\iot.—JDvbUn Med. Press and 
Circular^ Nov. 17, 1869. 

Of the remainder of the work, we have nothing be- 
yond unqualified commendation to offer. It is so far 
the most complete one of its siae that has appeared, 
and for the student there can be none which can com* 
pare with it in practical value. All the late disco- 



This instructive little volume appears once more. 
Since the death of Its distinguished author, the study 
of skin diseases has been considerably advanced, and 
the results of these investigations have been added 
by the present editor to the original work of l>r. Neli- 
gan. This, however, has not so far increased its bulk 
as to destroy its reputation as the most convenient 
manual of diseases of the skin that can be procured 



veries in Dermatoloi^ have been duly noticed, and by the student.— OT^ica^o Med. Journal, Dee. Id66w 
their value justly estimated; in a word, the work is 



^r THE SAME AUTHOR. 



ATLAS OF CUTANEOUS DISEASES. In one beautiful quarto 

volume, with exquisitely colored plates, &o., presenting about one hundred varieties of 
disease. Extra cloth, $5 50. 



The diagnosis of eruptive disease, however, under 
all circumstances, is very difficult. Nevertheless, 
Dr. Neligan has certainly, "as far as possible, ".given 
a faithful and accurate representation of this class of 
diseases, and there can be no doubt that these plates 
will be of great use to the student and practitioner in 
drawing a diagnosis as to the class, order, and species 
to which the particular case may belong. While 
looking over the "Atlas" we have been induced to 
examine also the "Practical Treatise/* aud we are 



Inellned to consider It a very superior work, eom- 
bining accurate verbal description with sound viewa 
of the pathology and treatment of eruptive diseases. 
— Qlasgou) Med. Journal. 

A compend wh^ch will very much aid the practi- 
tioner in this difficult branch of diagnosis Taken 
with the beautiful plates of the Atlas, which are re- 
markable for their accuracy and beauty of colorlnc, 
it constitutes a Very valuable addition to the librai^ 
of a practical m9A.^Buffalo Med. Journal. 



TIILLIER (THOMAS), M.D., 

-*-*■ Physician to the Skin Department of University College Hospital, Ac. 

HAND-BOOK OF SKIN DISEASES, for Students and Practitioners. 

Second American Edition. In one royal 12mo. volume of 358 pp. With Illustrations. 
Extra cloth, $2 25. {Jvat Issued.) 



We can conscientiously recommend it to the st-u- 
dent; the style is clear and pleasant to read, the 
matter is good, and the descriptions of disease, with 
the moden of treatment recommended, are frequently 
illustrated with well-recorded cases. — London Med. 
Times and Gazette, April 1, 18(>o. 



Tt is a concise^ plain, practical treatise on the varl- 
ous diseases of the skin ; just such a work, indeed, 
as was much needed, both by medical stadentH and 
practitioners. —• CAiccr^o Medical S3sami7ier, Hay, 

1865. 



HiVBT 0. liMA^B Vjm^sCAWMSB^Disetises of Okildren): 



n 



S!MITH (J. LE WIS), M. D„ 

^ Prqfesmr mf Morbid Anatow^f in tiM Btllemte ffospUal Med. ColUffs, Ni T. 

A COMPLETE PRACTICAL TREATISE ON THE DISEASES OF 

CHILDKEN. In on»lmndaome ootavo yolame of 620 pages, eztr» olothi |i 75 ; leather, 
$5 75. 



An original and valuable work. — Glasgow Med. 
Journal, Feb. 1871. 

The excellence- of thlii book li one explanation of 
our not having reviewed it sooner. Taking it up from 
time to time, we have been frebbly interented In its 
VHrious chapters, and so been led todefbt writing our 
opinion of it. It 1b one of thoee worke with wnioh 
we are happily becoming faoiilSiir, as ooming to tu 
from time to time from across the Atlantic, which 
contain all that is good in European works of tne 
same kind, together with much that is original, both 
in redeetioQ and observation. It fai StstonisMng hfirw 
well the Amerioan writere snooeed in gleaning, and 
jet giving a fresh chtoraoter to their books. Tiiis 



work is an illustration, and pervading every chapter 
of it is a'^irlt of sound judgment and common sense, 
without which any work on anv department of the 
pmctice of medicine is, to use the mildest word, de- 
fecti«*e. We are sorry that we cannot give further 
iUaHtrations of the ezcelleace of this hook..— London 
Lancet, Sept. 4, 1869, 

We have no work upon the Diseases of Infancy and 
Chftldkood whieh ean compare with it.-^Bt^alo Med. 
and Surg. Journal, lUnh, 1869. 

TbO description of the i>athology, symptoms, and. 
treatnent of the different diseases is excellent.— ^m. 
M^d, Journal, April, 1869. 



flONBIE (2>. FRANCIS), M. D. 

^ A PRACTICAL TRBATISB ON THE DISEASES OF CHILDREN. 

Sixth edition, revised and augmented*. In one large octavo volnme of nearly 800 closely- 
printed pages, extra cloth, $5 25 ; leather, $6 25.. {Lately U»ued.) 

in this department of medidDe. His work has been 
so long e, standard, for practitioners and medical stu- 
dents that we do no more now than refer to the fact 
that it has reached its sixth edition. We are glad 
once more to refresh the impressions of our earlier 
days by wandering through its pages, and at the same 
time to be able to recommend it to the voangest mem- 
bers of the profession, as well as to tnose who have 
the older editions on their shelves. — St. Louis Med. 
Reporter^ Feb. ISj 1868. 



The present edition, which Is the sixth, is fully up 
to the times in the discussion of all those points in the 
l^athology and treatment of infantile diseaaes which 
have been brought forward by the Germau and French 
teachers. As a whole, however, the work is the best 
American one that we have, and in its special adapta- 
tion to American practitioners it oertainly has no 
equal. — iV«to York Med, Record, March 2, 1868. 

No other treatise on thi^ anbject is better adapted 
to the American physician. Dr. Condie has long stood 
before his countrymen as one peculiarly pre-eminent 



IKTEST (CHARLES), M.D„ 

' ^ Physician to the Hospital for SiffTt Children, Ac. 

LECTURES ON THE DISEASES OP INFANCY AND CHILD- 

HOOD. Foarth Amerioan from the fifth revised and enlarged English edition. In one 
large and handsome octavo yolame of 656 closely-printed pages. JBxtra cloth, $4 50; 
leathex, $5 60. 



Of all the English writers oa the diseases of chil- 
dren, there is no one so entirely satisfactory to us as 
Dr. West. For years we have held h^s opinion as 
Judicial, and have regarded him ae one of the highest 



living authorities in the difflonlt department of medl- 
eal BOlenoe In which he is most widely known.—' 
Boston Med. and Surg. Journal, April 26, 1866. 



JgT THE SAME AUTBOR. {Just Ready,) 

ON SOME DISORDERS OF THE NERYOTJS SYSTEM IN CHILD- 

HOOD,' being the Lnmleian Lectures, delivered at the Roy:al College of Physicians of Lon* 
don, in March, 1871. In one volume, small 12mo., extra cloth, $1 00. 



s 



MITH (E USTA CE), H, D., 

Fhpsician to fhs NoffhiOeal Lcvfiori Frei^ DlspsnsaryJ^ Sick CUtOdren. 

A PRACTICAL TREATISE ON THE WASTING DISEASES OF 

INFANCY AND OHIUDHOOD. Second Amelrvdan, fVoni the seeond revised and enlarged 
English edition. In one handsome octavo volume, extra eloth, $2 50. {Now Ready.) 



This is in every way an admirable book. The 
modest title which the author has chosen for It scarce- 
ly conveys an adequate Idea of the many subjects 
upon which it treats. Wasting Is so coMslamt an at: 
tendant upon the maladies of childhood, that a tref^- 
tise upon the wastldgdf^ases of anljirea must neceb 
sarily embrace the eonslderatiea oli many affei^ons 
of which it Is a symptom ; and this Is excellently well 
done by Dr. Smith. The book inight lalrly be de- 



scribed as a practical handbook of the common dis- 
eases of children, so numerous are the affections con- 
sidered elthbr collaterally or directly. We. are 
acquainted with no safer guide to the treatment ef 
<;hlldren*s diseases, and few works gi^e th^ insight 
-idte the pbystologMal and other peculiarities of chil- 
dren that Dr. 39iUh'a book does.— ^rt£.Jfed.</ourn., 
April 8, 1871. 



QUERSANT (P.\M.D,, ' ... 

^^ Honorary Surgeon to the Eospttnl/br Si<^ Ohadren, Paris. 

SURGICAL DISEASES OF INt' ANTS AND CHILDREN. Trans- 

lated by R. J. Dunolison, M. D. (Publishing in the Medical News and Library.) 

As this work embodies the experience of twenty years' service in the great Children's Hospital 
of Paris, it ean hardly fail to maintain the . ^^litation ef th^ raluaft>le practicaV series of volntolts 
which have been laid before the snbscribers of the ** AHBRiCAV Joubnal of the Medical Stt^ 
zvcna,*\ » For tBnns,.eef9.|>« 3. * » '; . , • i 

DEWEES ON THE PHYSICAL AN]> HBDIQAL TBfiATHBITT OF OHILPREK. fiteventh edition. I vol. 
8vo. of 548 pages. $2 80. 
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Henbt 0. Lea's PTJBLicATro«»-^(i>t*«feWar^jr WiyiMn). 



rPHOMAS (T. GAILLARD), M. />., 

-^ Professor of Obstetrics, Ac. in the OoUege of PhyHeUms and Surgeons, i^. T., Ac. 

A PRACTICAL TREATISE ON THE DISEASES OF WOMEN. Se- 

oond edition, revised and improved In one large and handsome octavo yolume of 650 
pages, witli 225 illuBtrations, «xtraoloth, $5; leather, $6. 

From the Freface to the Second Edition, 

In a science so rapidly progressive as that of medicine, the profession has a rignt to expect that, 
when its approbation of a work is manifested by a call for a new edition, the author should re- 
spond by giving to his book whatever of additional value may be derivable from more extended 
experience, maturer thought, and the opportunity for correction. Fully sensible of this, the 
author of the present volume has sought by a careful revision of the whole, and by the addition 
of a chapter on Chlorosis, to render his work more worthy of the fkvor with which it has been 
received. — Nbw York, March, 1869. 



If the excellence of a work is to he judged by its 
rapid flale, this one mast take precedence of all others' 
npoQ the same, or kindred subjects, as evidenced in 
the short time from its first appearance, in which a 
new edition is called for, resulting, as we are informed, 
from the exhauscioa of the previous large edition. We 
deem it scarcely necessery to recommend this work 
to physicians as it is now widely known, and most 
of them already possess it, or will certainly do so. 
To students we unhesitatingly recommend it as the 
best text-book on diseases of females extant.— iS^.^otdi9 
Miid. Reporter, June, 1869. 

Of all the army of hooks that have appeared of late 
years, on the diseases of the uterus and its appendages, 
we know of none that Is so clear, comprehensive, and 
practical as this of Dr. Thomas', or one that we should 
more emphatically recommend to tho young practi- 
tioner, as his guide.— •CaZf/brnia Med. GazeUe, June. 
1869. 

If not the best work extant on the subject of which 
It treats, itjis certainly second to none other. So 
short a time has elapsed since the medical press 
teemed with commendatory notices of the first edition, 
that it would be superfluous to give an extended re- 
view of what is now firmly established as the American 
text-book of Gynsscology.— JV. T. Med. Cfctzette, July 
17,1869. 

This is a new and revised edition of a work wbiol^ 
we recently noticed at some length, and earnestly 
commended to the favorable attention of our readers. 
The fact that, in the short space of one year, this 
second edition makes its appearance, shows that the 
general judgment of the profession has largely con* 
firmed the opinion we gave at that time,— Cincinnati 
Lancet, Aug. 1869. 

It is so short a time since we gave a full review of 
the first edition of this book, that we deem it only 
necessary now to call attention to the second appear- 
ance of the work. Its saoeess has been remarkable, 
and we can only congratulate the author on the 
brilliant reception his book has received.— JV; F. Med. 
Journal, April, 1869. 



' We regard this treatise as the one best adapted to 
serve as u> text-book en gynaecology.'— iSt. Louis Med, 
and Surg. Jovmal, Ifiay 10, 1869. 

The whole work as it now stands is an absolute 
indispensable to any physician aspiring to treat the 
diseases of females with success, and according to Uie 
m9St fully aocepted views of their letiology and pa^ 
tholo^ jr.— Leavenworth Medical Herald, May, 1869. 

We have seldom read a medical book in which we 
fotind so much to praise, and so little— we can hardly 
say to object to— to mention with qualified commen- 
dation. We had proposed, a somewhat extended 
review with copious extracts, but we hardly know 
where we should have space for it. We therefore 
content ourselves with expressing the belief that 
every practitioner of medicine would do well to pos- 
sess himself of the work. — Boston Med. and Surg, 
Journal, April 29, 1869. 

The number of works published on diseases of 
women is large, not a few of which are very valuable. 
Bnt of those which are the most valuable we do not 
regard the work of Dr. Thomas as second to any. 
Without being prolisT/.U (i^eats of the disorders to 
which It is devoted fully, perspicuously^ and satisfac- 
torily. It will be found a treasury of knowledge to 
every physician who turns to its pages. We wo.uld 
like to make a number of quotations from the work 
of a practical bearing, but our space will not permit. 
The work shotild find a place in the libraries of all 
physicians. — Cincinnati Med. R^ertory^ May, 1869. 

TS'o one will be snrprloed to learn that the valuable, 
; readable, and thoroughly practical book of Professor 
Thoinas has so soon advanced to a second edition. 
Although very little time has necessarily been allowed 
our author for revision and improvement of the work, 
he has performed it exceedingly welL Aside from 
the numerous corrections which he has found neces- 
sary to maJce, he has added an admirable chapter on 
chlorosis, which of itself is worth the cost of the 
volume.— iv: Y. Med. Record, MtLj 15, 1869. 



QHURCHILL {FLEETWOOD), M, D., M, R, LA. 

ESSAYS ON THE PUERPERAL FEVER, AND OTHER DIS- 

E A8BS PEK)ULIAE TO WOMEN. Selected from the writings of British Authors previ- 
ous to the close of the Eighteenth Oantory. In one neat octavo yolnme of about 450 
pages, extra cloth. $2 60. 



A SHWELL {SAMUEL), M. D., 

•^J- Late Obstetric Physician and Lecturer at Ouy*8 Hdspftal. 

A PRACTICAL TREATISE ON THE DISEASES PECULIAR TO 

WOMEN. Illustrated by Oases derived from Hospital and Private Practice. Third Ame- 
rican, from the Third and revised London edition. In one octavo volume, extra cloth, of 
528 pages. $3 50. 

BIOBY ON THE CONSTITUTIONAL TREATMENT MALES. With Illustrations. Eleventh Edition. 

OF FEMALE DISEASES. In one neat royal 12mo with the Author's last improvements and corree* 

▼olnme. extra cloth, of about 250 paiBres. $1 (H). tions. In one octavo volume of 536 pages, witk 

DEWEES'ft TREATISE ON THE DISEASES OF FB- plates, extra cloth, $3 00. 



J>ARNES {ROBERT), M, />., F, R, C, P., 

J^ Obstetric Physician to St. Thomas* BoepUal, Ac. 

A PRACTICAL TREATISE ON THE DISEASES OF WOMEN. 

In one handsome octavo volume with illustrations. {Preparing.) 



Henry 0. Lea's PuBLiOATiONfl — (Diseases of Women). 
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TTODOE (HUGH L,\ M.D,. 

•*-»^ EmerUua Profeator qf ObftMrieg, Ac., in the UniftersUy nf Pennsylvania. 

ON DISEASES PECULIAR TO WOMEN; including Displacements 

of tbe Utefas. With original illustrations. Second edition, revised and enlarged. In 
one beautifully printed octavo volume of 581 pages, extra cloth. $4 50. {Lately Issued.) 

In the preparation of this edition tbe author has spared no pains to improve it with the results 
of his observation and study during the interval whi6h has elapsed since the first appearance of 
the work. Considerable additions have thus been made to it, which have been partially accom- 
modated by an enlargement in the sixe of the page, to avoid increasing unduly the bulk of the 
volume. 



From Prof. W. H. BTroan, of the Sugh Medical 
OoUege^ Chicago, 

The book bears the impress of a master hand, and 
must, as its predecessor, prove acceptable to tke pTO> 
fesHion. In diseases of women Dr. Hodge has aetab- 
Ushed a school of treatment that has become world- 
wide in fame. 

Professor Hodge's work is truly an original one 
f^om beginning to end, conseqnently no one oan pe- 
ruse its pages without learning something new. The 
bdtk, which is by no means a large one, is divided into 
two grand sections, so to speak : first, that treating of 
thenervouH sympathies of the uterus, and, secondly, 
that whicH apealcs of the mechanical treatment of dis- 
placements of that organ. Re is dinponed, as a non- 
believer in the frequency of inflammations of the 



uterus, to take strong ground against many of the 
highest authorities in this branch of medicine, and 
the arguments which he offers in support of his posi- 
tion are, to say t^ie least, well put. r(umerons wood- 
cuts adorn this portion of the work, and add incalcu- 
lably to the proper appreciation of the variously 
shaped instruments referred to by our, author. As a 
eontributioD to the study of women's diseases, it is of 
great Tolue, and is abundantly able to stand on its 
own merlU.— iT. F. Medical Record, Sept 15, 1868. . 

In this point of view, the treatise of Professor 
Hodge will be indispensable to every student in it« 
department. The large, foir tvpe and general perfec- 
tion of workmanship will render It doubly welcome. 
—Pacific Med. and Surg. Journal, Oct. 1S68. 



WJSr^r {CHARLES), M.D. 

LECTURES ON THE DISEASES OF WOMEN. Third American, 

from the Third London edition. In one neat ootavo volume of about 650 pages, extra 
cloth. $3 75; leather, $4 75. 

The reputation which this volume has acquired as a standard book of reference in its depart- 
ment, renders it only necessary to say that the present edition has received a careful revision at 
the hands of the author, resulting in a considerable increase of size. A few notices of previous 
editions are subjoined. 



The manner of tbe author is excellent, Ms descrip- 
tions graphic and perspicuous, and his treatment up 
to the level of the time— clear, precise, deOnite, and 
narked by strong common sense. — Chicago Med. 
Journal^ Dec. 1861. 

We cannot too highly recommend this, the second 
edition of Dr. West's excellent lectures on the dis- 
eases of females. We know of no other book on this 
subject from which we have derived as much pleasure 
and instruction. Every page gives evidence of the 
honest, earnest, and diligent searcher after truth. He 
is not the mere compiler of other men's ideas, but his 
lectures are the result of ten years* patient investiga- 
tion in one of the widest fields for women's diseases — 
8t. Bartholomew's Hospital. As a teacher. Dr. West 
is simple and earnest in his language, clear and com- 
prehensive in his perceptions, and logical in his de- 
ductions. — Cincinnati Lancet, Jan. 1862. 

We return the author' our grateful thanks for the 
vast amount of instruction he has afforded us. His 
valuable treatise needs no eulogy on our part. His 
graphic diction and truthful picturqp of disease all 
speak for themselves.— Jlfedico-(7Airur^. Seview. 

Most justly esteemed a standard work It 

bears evidence of having been carefully revised, and 
Is well worthy of the fame it has already obtained. 
— Du*. ilfc<i. Quar. Jcflir. 



As a writer, Dr. West stands, in ou^ opinion, se- 
cond only to Watson, the "Ifoeaulay of Medicine;" 
he possesses that happy faculty of clothing instruc- 
tion in easy garments ; combining pleasure with 
profit, he leads his pupils, in spite of tbe ancient pro- 
verb, along a royal road to learning. His work is One 
which will not satisfy the extreme on either side, but 
it is one that will please the great majority who are 
seeking troth, and one that will convince the student 
that he has committed himself to a candid, safe, and 
valuable guide. — N. A. Med.-Ghirurg Meview. 

We must now conclude this hastily written sketch 
with the confident assurance to our readers that the 
work will well repay perusal. The conscientious, 
painstaking, practical physician is apparent on every 
page.— ilT. r. Journal of Medicine. 

We have to say of it, briefly and decidedly, that it 
is the best work on the subject in any language, and 
that it stamps Dr. West as the facile prineepe of 
British obstetric authors. — Bdin^burgh Med. Journal. 

We gladly recommend his lectures as in the highest 
degree instractive to all who are interested in ob- 
stetric practice. -^London. Lancet. 

We know of no treatise of the, kind so complete, 
and yet so sompaot.— CAioor^o Med. Journal. 



}T THE SAME AUTMOR. 



AN ENQUIRY INTO THE PATHOVOGICAL IMPORTANCE OF 

ULCBRATION OF THIS OS IIT£R^. I|i one neat ootayo volume, extra cloth. |1 26. 

lifEIGS (GH4BLES D.), mTd"., ^' ~" 

^^ Late Prqfeeeor of Obatetriof, Ac. in Jeffereon Medical College, Philadelphia, 

WOMAN: HER DISEASES AND THEIR REMEDIES. A Series 

of Lectures to his Class. I'oorth and Improved edition. In one large and beautifully 
printed ootavo volume of ove;r 700 pages, extra oloth, $5 00 ; leather, $6 00. 

»r THE SAME AUTHOR. 

ON THE NATURE, SIGNS, AND TREATMENT O^ CHILDBED 

FKV GR. Iq a Series of Letters addressed to the Students of his Class.' In one handsome 
oetavo ▼<^nme of 866 pages, extra oloth. $2 00. 

gIMPSON {SIR JAMES F.), M.D. 

CLINICAL LECTURES ON THE DISEASES OF WOMEN. With 

numerous illustrations. In one octavo volun^e of OT«r 600 pAgOf ^ .Stccoidiiditloni, pr^xtring- 
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Henry C. Lea's Pxtbuoations— i(M<fwn/ery). 



TJODGE (HUGH L,), M.D,, 

Emeritus Professor of Midvoif^ry, Ac, in the University qf Pennsylvania, Ac, 

THE PRINCIPLES AND PRACTICE OP OBSTETRICS. Illus- 

trated with large lithogtaphic plates oontaining one h-undred and fifty-nine figures from 
original photographs, and with numerous wood-cuts. In one large and beautifully prixU^d 
quarto volume of 550 double-oolumi^ed pages, strongly bound in^xtia oloth, $14. 



The work of Dr. Hodge is something more than, a 
simple presentation of his particular views in the de- 
partment of Obstetrics ; it is something more than an 
ordinary treatise on midwifery ; it is, in fact, a cyclo- 
pedia of midwifery. He has aimed to embody in a 
single volume the whole science and art of Obstetrics. 
An elaborate text is combined with accurate and va- 
ried pictorial illustrations, so that no fact or principle 
is left unstated or unexplained. — Am. Med, TimeSf 
Sept. 3, 1S64. 

We should .like to analyze the remainder of this 
excellent work, but already has this review extended 
beyond our limited space. We cannot conclude this 
notice without ref^ring to the excellent finish of the 
work. In typography it is not to be excelled ; the 
paper is superior to what is usually afforded by our 
American cousins, quite equal to the best of English 
books. The engravings and lithographs are most 
beautifully executed. The work recommends itself 
for its originality, and is In every way a most valu- 
able addition to those on the subject of obstetrics. — 
Canada Med. Journal, Oct. 1864. 

It is very large, profusely and elegantly illustrated, 
and is fitted to take its place near the works of great 
obstetricians. Of the American works on the subject 



.. We have examined Professor Hodge's work witb 
great satisfaction; every topic is elaborated most 
fully. The views of the author are comprehensive, 
and concisely stated. The rules of practice are Judi- 
cious, and will enable the practitioner to meet eveiy 
emergency of obstetric complication with confidence. 
— Chicago Med. Journal, Aug. 1864. 

More time than we have had at our disposal sinoe 
we received the great work of Dr. Hodge is necessary 
to do it Justice. It is undoubtedly by far the most 
original, complete, and carefully composed treatise 
on the principles and practice of Obstetrics which has 
ever been issued from the American press. — Paoifitt 
Med. and Surg. Journal, July, 1S64. 

We have read Dr. Hodge's book with great plea- 
sure, and have much satisfaction in expressing our 
commendation of it as a whole. It is certainly highly 
instructive, and in the main, we believe, correct. The 
great attention which the author has devoted to the 
mechanism of parturition, taken along with the con- 
clusions at which he has .arrived, point, we thiAk, 
conclusively to the fact that, ia Britain at least, the 
dfictrinee of Naegele have been too blindly received. 
•^Olasgovt Med. J»urnul, Oct. 1864. 



It is decidedly the best. — Edinb, Med. Jour., Dee. '64. 

**^ Specimens of the plates and letter-press will be forwarded to any addresB, free by mail, 
en receipt of six cents in postage stamps. 
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UNNER (THOMAS K), M. D. 

ON T&E SIGNS AND DISEASES OF PREGNANCY. First American 

from the Second and Enlarged English Edition. With four colored plates andillustrationi 
on wood. In one handsome octayo Tolume of about 500 pages, extra oloth, $4 25. 



The very thorough revisioi the work has undergone 
has added greatly to its practical value, and increased 
materially its efficiency as a guide to the student and 
to the young practitioner.— itm. Joum. Med. 8cU, 
April, 1868. 

With the immense variety of subjects treated of 
and the ground which they are made to cover, the im- 
possibility of giving an extended review of thip trdly 
remarkable work must be apparent. We have not a 
single fault to find with it, and most heartily com- 
mend it to the careful study of every physician who 
would not only always be sure of his diagnosis 6f 
pregnancy, but always ready to treat all the nume- 
rous ailments that are, unfortunately for the civilized 
women of to-day, so commonly associated with the 
function.—^. Y. Med. JRecord, Mardi 16, 1868. 

We have much pleasure in calling the attention of 
our readers to the volume produced by Dr. Tanner, 
the second edition of a work that was, In its original 



state even, acceptable to the profession. We recom- 
mend obstetrical students, young and old, to have 
this volume in their collections. It contains not only 
a t&ir statement of the signs, symptoms, and diseases 
of pregnancy, but comprises in addition much inter- 
esting relative matter that is not to be found in any 
other work that we can name. — Edinburgh Me4, 
Journal, Jan. 1868. 

In its treatment of the signs and diseases of preg- 
nancy it is the most complete book we know of, 
abounding on every page with matter valuable to the 
general practitioner.— t7in<^nn<<^< Med. Repertory, 
March, 1868. 

This is a most excellent work, and should be on the 
table or in the library ^if every practitioner.— ^Tutn.- 
boldt Med. Archives, Feb. 186& 

A valuable ogmpendiiua, enriched by his own li^ 
bors, of all that Is known on the signs and diseases of 
j^egnancy.— £ht. Louis Med. Meporier, Eeb. 16, 1868. 
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WAYNE (JOSEPH GRIFFITHS), M.D., 

Physician-Accoucheur to the British General Hospital, Ac. 

OBSTETRIC APHORISMS FOR THE USB OF STUDENTS COM- 

MENCING MIDWIFERY PRACTICE. From the Fourth and Revised London Edition, 
with Additions by E. R. Hutchins, M. f>. With lUastratlons. In one neat 12mo. vol- 
Extra cloth, $1 25. (Lately Published.) 

answers the purpose. It is not only valuable for 
young beginners, but no one who is not a proflcieut 
inthe, art of obst^rlcs should be without it, because 
it Condenses all that is necessary to know for Ordi- 
nary mldwffery praetiee. We eommend the book 
most favorably .«-At. Loudt Med. Ofikd Surg. Jpumal, 
Sept. 10, 1870. 



ume. 

It is really a capital little compendium pf the sqb- 
ject, and we recommend young practitioners to buy it 
and carry it with them when called to attend cases of 
labor. They can while away the otherwise tedious 
hours of waiting, and thoroughly fix in their meino- 
rles the most important .pvaetHcal suggestions it con- 
tains. The American editor has materially added by 
his notes and the concluding chapters to the com- 

Sleteness and general valae of the 'book.'^Ohicag^ 
fed. Journal,ye)). 1870. 

The manual before us contains in exceedingly small 
eoinpass — small enough to carry in the pocket — about 
all there is of obHtetrics, condensed into a nutshell of 
AphoriHms. The illutitratiODS are well selected, and 
serve as excellent reminders of the conduct of labor — : 
regnlbA* and im%xil%.^&inoiftha& Lancet; Apiil, '70. 

Vhls is a moetadnkaUtUitte vork, andcMnpletely 



A studied perusal of this littje book has satisfied 
ns of its eminently practical value. The object of the 
work, the author says, in his preface, Is to give the 
stndent a few brief and praoti«l Airectiens irespect- 
ing the management of ordinary cases of labor ; and 
alf e to point out to him in extraf>rdii^ry eases when 
and how he may act upon his own reiiponsibility, sii^ 

J 'hen he ought to seqd.fei assistance. -^iT. T. MedicM 
oumal, May, 1870. . -^ 



Hjbnrt 0» Lea's PuBMOAWOiifr— (ifidioi/ery). 
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ItfEIOS ( CHARLES D.), if. D., 

^^ Lately Pro/esaor 0/ Obetetrictt Ao.f in the Jtfffrton Jiedtcal College, Philadelphia. 1 

OBSTETRICS: THE SCIENCE AND THE ART. Fifth edition, 

revised. With one hundred and thirty illastrations. In one beautiftilly printed ootayo 
Yolnme of 760 large pages. Extra eloth, $6 50 ; leather, $6 60. 

farorabl^f kaown to the profession that no recom- 
mendation is necessary ; it is sufficient to say, the 
present edition i4 very much extended, improved, 
and perfected. Whilst the great practical talents and 
onlimited experience of the author render it a most 
valuable acquisition to the practitioner, it is so con- 
densed as to constitute a most eligible and excellent 
text-book for the aixsAen.t,^-Southem Med. and Burg, 



It Is to the student that our author has more par- 
ticularly addressed himself; but to the practitioner 
we believe it would be equaily servioeable as a book 
of reforence. No work that we have met with so 
thoroughly details everything that falls to the lot of 
the accoucheur to perform. Every'detail, no matter 
how minute or how trivial, has found a plaee.— 
Catiada MedieaUoumal, July, 1807. 



The original ediUon Is alreiady so extensively and \ Joumalf July, 1807. 



J^AMSBOTHAM ^FRANCIS H.), M.D. 

THE PRINCIPLES AND PRACTICE OF OBSTETRIC MEDI- 

CINE AKD ftURGERT, in reference to the Proeess of Partnrition. A new and enlarge4 
edition, thoroughly revised by the author. With additions by W. V, KBAiiira, M. I)., 
Professor of Obstetrics, Ac, in the Jefferson Medical €k)llege> Philadelphia. \n one large 
and handsome imperial octavo volume of 650 pages, strongly boond in leather, with raised 
bands; with sixty-fbar beantiful plates, and nnmeroos weod-onts in* the 'text, oontaining in 
all nearly 200 liA'ge and beaatiful fignres. $7 00. 

To tlie physician's library it is indispensable, while 
to the student, as a text-book, from which to extract 
the material for laying the foundation of an ed ucatioa 



We will only add that the student will learn from 
it all he ueed to know, and the practitioner will fl.nd 
It, as a book of r^fbrence, surpassed by none other.— 
Btetkoscope. 

The character and merits of i)r. Ramsbotham's 
work are so well known and thoroughly establiuhed, 
that comment is unnecessary and praise superfluous. 
The illustrations, wMch are numerous and accurate, 
are executed in the highest style of art. We cannot 
too highly recommend the work to our readers. — St. 
Louie Med. and Surg. Journal. 



on obstetriical science, it has ao superior. — Ohio Med. 
and Surg, Journal, 

' When we «all to onind the teU we underwent in 
ao^airing a knowledge of this subject, we cannot but 
envy the student of the present day the aid which 
this work will afford him.^.<im. Jour, of the Med. 
Settneeg. 



ffHURCHILL {FLEETWOOD), M.D,, M,R.LA. 

ON THE THEORY AND PRACTICE OF MIDWrFERY. A new 

American from the fourth revised and enlarged London edition. With notes and additions 
by D. Francis Conoib, M. D., author of a "Practical Treatise on the Diseases of Chil- 
dren,'^ A^. With one hundred and ninety- four illustrations. In one very handsome octavo 
volume of nearly 7^0 large pages. Extra cloth, $4 00; leather, $5 00. 
In adapting this standard favorite to the wants of the profession in the United States, the editor 
has endeavored to insert everything that his experience has sho^n him would be desirable for the 
Ameriean student, including a lavge number of illustrations. With the sanction of the author, 
he has added, in the form of an appendix, some chapters from a little "Manual fo^ Mid wives and 
Kurses,^' recently issued by T)t. Cfhurchill, believing that the details there presented can hardly 
fail to prove of advantage to the junior practitioner. The result of all t^ese- additions is that the 
work BOW eontaifts fully one-half mose matter than the last American edition, wHh nearly one- 
half more illustrations; so that, noiwithstanding the use of a smaller t^pe, the volume contains 
almost two hundred pages more than before. 



Tliefle additloae render the work still more com- 
plete and aooeptable than ever ; and with the excel- 
lent style in which the publishers have presented 
fhie edition of Churchill, we can commend it to the 
profession with great cordiality and jjileasure, — Oin- 
cinnati Lancet. 

Few work? on this branch of medical soienoe are 
equal to it, certainly none excel it, whether In regard 
to theory or practice, and in one respect it is superior 
to all others, viK.,ln its statistioal information, aad 
therefore, on these grounds a meet valuable work for 
the physician, student, or leetnrer, ail of whom w4)l 
find in it the information which they are seeking. — 
Brit. Am. Journal. 

The present treatise is very much enlarged and 
amplited beyond the previous editiomr ^t aethi^ 



has been added whUh could be well dispensed with. 
An examination of the table of eontents shews kow 
thoroughly the author hasgone ever the ground, and 
the oarehe has4aken in the. texit to present the sub- 
jects in all their bearlnga, wl^l sender this new edition 
even more neceesary to tha obstetric student thaa 
were either of the former editions at the date of their 
appearance. No treatise on obstetrics with which we 
are acquainted can compare favorably with this, in 
respect to the. amount of material which has been 
gathered from every source. — Boston Med. and Surg. 
Journal. 

There is no better text-book for students, or work 
of reference and study, for the practising physician 
than this. It should adorn and enrich every medical 
lihrsrj. '^hieago Med. four^al. 



JlfONTGOMERt ( Wl P.)\ M. 2>., ' 

^^ Prqfessor of Mid%fiifery in the King's and Queen' 9 OoUege of Phyfidans in Ireland. 

AN EXPOSITION OP THE SIGNS AND SYMPTOMS OP PREG- 
NANCY. With some other P«ipers on Subjeotaconneoted with Midwifery. From the second 
and enlarged English edition. With two exquisite* colored plates, and numerous wood-outs. 
In one very handsome octavo volume of nearly 600 pages, extra cloth. $3 75. 



AIOBY'S SYSTEM OF MIDWIFERY. With Notes 
avd Additioni^ ^Uastratioas^ Sepond - American 
edition. One vohimb obtavd, extra cloth, 422 ^vhm. 
ISfiO. t ■ ' 



DEWEBS'S GOMPREHENSITE SYSTEM OF MID- 
WIFERY. Twelfth edition, with f he author's last 
Improv^meiits and oorrectioi/s. In one octanre vol- 
ume» extra cloth, of 600 pageiL 18 flO. 
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